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mmm 

mmthxy^^U2-y^y-}d>'^n [3. 1. 0] ^^^y~ 

mzy^mmm2~7^y-}£y^u [3. 1. o] 6-i^ti)v 
t^>mmmm^^izmr^o 

mz\tMmmm(DD-:f^-f:/f)i:^:^-r^ct^iBM^f,^ttji-Drco m^. ^iv^ 

<^m^nT\^^ (Science, 258, p. 597-603, 1992 ^ (TlB##fF:^M 1 ) # 

M)o ^LT, -i^j hu\iy^^mmt. mm^mzl^-^^)v-I^-77^n 

y^ym. (NMD A), a-T5y-3-t:HD4-'>-5-^5=-;Wy4^1ty^- 

)v~4~y'u\i^^.-\^ (AMPA) msts^:^-h(Dzmm\z^m-^n^ m 

^^^c:^^$n§(J.Neurosci., 13, p. 1372-1378, 1993^(TfB##|^«2). 
^r^Neuropharmacol., 34, p. 1-26, 1995 ^ (Tf5##f^:^it 3 #M))o 

^m^n^o Z.(D^X. ^)V-y°U (mGl uR2/mGl uR3) It. Tx" 

JV-^^i^^-iftm^L. it<^U^y^TT^Vv>l U>M (cAMP) (Dt^JV 
X3U>m'l4(DSI«^»«1-^ (Trends Pharmacol. Sci.. 14, p. 13, 1993 ^ 
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Science, 258, p. 597-603, 1992 ^ 
J.Neurosci., 13. p. 1372-1378, 1993 ^ 
Neurophamacol. , 34, p. 1-26, 1995 ^ 
Trends Pharmacol. Sci., 14, p. 13, 1993 ^ 



T)vy;\-c^-m. ^\y^yhymmm. n-^y^ym. mmmzf^owmn 



^mm^6U2~7^j-\iy^a [3. 1. 0] ^^D-y-2, 6-z^tl)V 

^ym^mmzmm^m^'rmm2-7^y-}iy^u [3. i. oi ^^-^y 
-2, 6 -y:fy)vt^ymmm^Rzs^(DJL7.^)mmi^^M.mL. ^mn^^m 
t^izm^Tco . 
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3 C i_io 7j]^^jvm^^h. 

YU. r^/m. -SR\ -S (O) -SCHR3R\ -S (O) „ 

CHR2R\ -NHCHR3R\ -N (CHR^R^) (CHR^R^). -NHC 

oR\ xa-ocoR^^5^T i^^. R\ R\ R^:si.zSR'\t. m-xum 

t^-DX. 7mW-^. Ci_,o yx.-)vm. i-7jii©A 

ix«2®sic§^t-c)o] T^$n^2-r^y-t:>'^n [3. 1. 0] ^ 
't(Dmm±nm-^ti^^xu^(D7i^mmx^^o 

1 om^-r^^j^mw-it. xitmmm^^s-i oM^T^iit^T;wi/STfe§o 
w.m'^t7)v^)mtLx\t. x5";v^. y°u}d)m. y^^jm. ^> 
5^;!/^. ^-f^jm. ^if^^^. yriivs. xvjvsfct^^o^^i'f 
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2, 2-i>^^)Vy°n}d)vm. 1, 2-p)^^)]/y°u\i)vm. i-^9^;v^>5^ 
jvm. 2-^^)v^>^)vm. 3~p<^;i/^>5";i'S, 4-^^Jv^>^)vm. 

1 - x^;i/:/^;v». 2-jL^)V'^^)vm. i, i-z^^^)V^9-)m. i. 2 

->'^^;vy^;va. 1, s-i^y^'^jvy^^jvm. 2, 2-i:^^^)Vy^^)VM. 

2, 3-P^^}Vy^^)VM. 3, 3->?p<9^;l/7^5^;VS. 5-y^^)V^^zy}Vm. 

3-x9^;i/^>5^;v*. 1 -ynb°;v>^^;vs^ i, 4-i?^^)V^>9-)vm. 

3, 4->'^5^;i/^>5^;i/X, 1, 2, 3-hu^5^;i'7^^;i/S. i-^v^n 
tf;i/:/5';vs. 4, 4-s^p<5^;i/^>^;i-^. 5-?^^)U^y°^)vm. 

)V^^i^)Vm. 2-:/dH;1/^>5^;V^. 2, 5-zP^^)V^^zy}Vm. 4. 5 

-v'^^^Ji/^^vJi'S^ 2-x5^;i'-3-^5^;v^>^;i'^. i, 2, 4-h'j 
^^;i/^>5^;vs. 2-^5^;i/-i— fy:/Dtf;i/y^;i/». 3-^^)V:t^^ 

2, 5-z^;f^^)V^':f^)V&. 1- il-^^Jl:fu}i)V) -2-^^JV 
1, 4, 5- hU^5^Jl/^^>';VS. 1, 2, 3, 4-T-h^^9=-;V 

^y^)vm. 6-^5^;i//x;vm. 5-x^;v-2-/^;v^"/5^;w», 2, 3 
-z?:^^}^-! - n-:^^)Vy'u\i)V) y^^)Vm. v^D7°oif;i/^5^;i^S, 

2- (>'i7D:/Dt!;i') x^;i/^, 3- (>'^n:/5^;i') ^>5^;i/X. =y!;u^ 

hXU. m^lt. P^uy'ulijvm. z^^ay^^)vm. ->^a^>5^;i/S. 

u^^-y)m. i^^u^':^9-)vm. i^^u:t^^)m. ^Efjmn'^n^o 

^1 om^-f^mmM. ^^m^^s-i oiawr^^iiBiMt^^ mw.^ 
^5-1 0Mt-^^4>t7;verx;i'^^^u. m^\t. Hx;i/«. 7U;i/S. 3 
-:7xx;v«. 4-^>xx;i/^. 5-^^-fex;i/S. 6-^7^xx;p^. 7- 
:t^7"x;p«. 8-7:r>x;^S, 9-x-fex;i/S, i -/5";i/-2-7xx;i/S. 
2-^5";v-2-y^7"x;i/X. 2-/5^;v~3-r7^7"x;i.S. 2-^>xx;vs. 
2 2 -^^±=-}Vm. 2~>'^uy^y'r=-)V^l3iEtim\i^Mo 
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^L. 2-7°ni:-;i.S, 3-^^-;]/^, 4-^>5^-;^», 5-^ 

^iy-JVm. 6-^-:f^=L)m. 7-:^^^^)Vm. S-J^-DV^. 9 -xv 

5 i^t<«2ii(D:7x-;i/^Tg^$nfec,_ifl M^«, ^ 

>z^)vm. -yy^c-jVy^^jvm. 2-yx.-)i^jL^)vm. 2-yx.:=^)v^u\£)v 

10 s^^$n;^cC2_,o7;^^;^S^^u. 2-t hp^vx5^;vs. a-t 

-t Hn:^vA4^v;p^. 7 - k H d^v^7°^;^^, 8 -k Kn^^>?e-^5^;i/ 
g-kF^vy:^;!.^, 1 0 -k Fd^^vt'v;^^. 2-kHD^v7°nk 
2, 3-i^kHn^>'ynt!;i/X, 2 -k Kn^v- 3 
15 7S:£^t#^fe,tl§o 

:t^yti)vt^-)V)^^)vm. 2- uh^ytijvt^-}v) jL^jm. s- (xh 

^v:^/;i/4^'x;w 7''nk;i/S, 4- iJLh^iyti)Vt^:=.)V) 4- (x 

h+v:^Jk3j^x;v) 4- (x h^>':i7;V3}^x;i/) -3-p<5^;i/^> 

25 ^)mt^Ef)mfi^n^o 

r^yc,.,,7)v^)mt}t. {Pti:<thim(D7^ymTmm-^nrzc,_,7 
jvu^ym^T^h. mpi\t. 2-7^yji^)m. 3-7^yypk;i/S. 4- 
7$y7^5^;v». 5-7^y:/5^;p«. 7 -7$y^y5^;i/^, 2-7^yfn 
\d)m. 2, 4-p7^^y^^)mu^:^mf^n^o 
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2-1 V7°n^^vx^;vm, 2-yh^vxg^;^S, 2 h^v-x5^;i/ 
5 2- t -:/h^vx5=';i/X, 2-^y^)V^^zyji^}VM. 2-^^±-)V 

rt+v-X^^jV^. 3-Xh + v7°Dt:;VS. 4 -X h + 4-Xh4^ 

«\ i-yj]/^u-2-i-y^)Vm. 2-y)V:tn- i-i-y=^)vm. i-^u 
u-2-i-y^)vms 2-^nD-i-:^79^;i'*, i -7^n^:- 2 

2->^D^-l-:^75^;^Sl-H-H-2-:^75^;I/», 2-3-f-i 

15 1, 3->^7;i/:tD-2-±75";VS/^d:^^^'^^fSn§, 

7U;K k°nU;K 5^:t7xx;k ^'J^^'M)V. 

20 tf^vv;k ^tw;k ^v'5^tvV;k :t4^iti^7W;K 5^7 

>?7W;k ^>y^7^x;K -f >fu;k ^>yW7xx;K -r>iS^^W;K 

4^-9- 7V;k ^>y^77V;K b°Uvv;K :^/ux;k -rv^yuxjk t: 
□ ^i^xjk k°U5i^x;K k°^>^x;K ->>y'Jx;K 73^^>^x;k 
25 Ux;k ^y^i^Ux;vys:^7&t#tfe)n^o 

"An^>MT. 7xx;i/S, c,_,o7;i-^;vs, c,_,,7JVD^>-mRnh^j 

y)]/^U^ e J^ct -5 i¥ D M ^'n-S 1 ~ 5 f@ CD g^STfiM $ tlfc 7 x 

x;i/X" 7^y*E^, m^JI^, %%W.=f. B^nwf. 7xx;i/S. c 

,-,fl7;i/4^;l/^. C,_,o>^^^^+^>*^ :feJ:r;hU7;l^:tD;^5";V«;&^S75:^i¥c±: 
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uyjL-jvM. 3-^nuy::i-jlM. A - ^ uuy x.:z.)V^, 2-y^u^yx. 
3-y^u^y3^-)vm. 4-y^a^yx.~}vm. 2 -a- F7xr:;i^^> 
5 3-g-H7x~;i/», 4-3-H7x::l;^X^ 2--7xr:;V:7xr:;i/S. 3- 
y 3L-jvy x.-)vm. 4-7x-;l/:7x-;^X^ 2- ?^^)Vy 3L-)m. 3-^ 
g^;i/7xn;i/S. 4 -^5^;i/7x-;i/S, 2 -x5^;i/7x-;i/S. 3-x5";i/7 
xx;i/S. 4-x5^;i/7xx;PS. 2- (i-^u}d)V) 7xx;i/S, 3- (i 
-7°oh:;^) 7xx;PS, 4- (i-7°nk°;i/) 7xx;i/^. 2-^vyntfjl/ 
10 yjL-jvm. 3~^y7°DH;i/7xx;i/^, 4-'r v:/Dk°;i/7xx;i/S^ 2- 
t -7^^;V7xx;i.S, 3 - t -:/5^;i/7xx;ps^ 4 - t -■/5^;i/7xx;vs, 

2 - >'^D7°nb°;i/7xx;i/S. 3 -v^ a7°n t:;i/7xx;i/X, 4-->^d:/ 
nk°;i/7xx;i/S, 2 ->'^p^^v;i/7xx;i/^. 3 -v^? □^+>';i/7xx 

4->'^7DA^r>^;V7xx;vs. 2-^ ^+>'7xx;^s^ 3-p<h^i/ 

15 7xx;i/S. 4-/ h^$/7xx;VS^ 2-Xb4^v7xx;i/», 3-Xh^v 
7xX;VS. 4-Xh:^'>7xX;i<'S. 2- (i-^Dhr;i':t^^» 7xX;l/Ss 

3- (1 -^ntf;i/:t^>') 7xx;v^. 4- ( i -^akjVit+s^) 7xx;i/ 
2-i'v7'n7}?:^>'7xxj!/S, s-^yfn^^^i^yai-jvm. 4->rv 

yn3}^c:^^>-7xx;i/S. 2->^^n:/g=-ci:^>/7xx;ps. s-v^dt^^d^^ 
20 >'7xx;i/^, 4-->ii7D7^^n4^5>'7xx;i/S. 2 -x^ n^^Fv;i/:t^^x7 
xx;i/^. 3 -v^j7n^^i/;i/^:^v7xx;i/^. 4-->i7D^^^v;i/:t=^x7 
xx;i/S. 2-hU7;i/:^n/5^;i^7xx;v^, 3-7;i':tn^5";i/7xx;i'm, 
4~ ^U7;l/:t^^5^;^7xx;^s^ 2, 3 -i^7;]/;tn7xx;i/S. 2, 4- 
v7;^^^7xx;^S. 2. 5->^7;l/:tn7xx;i.^, 2, 6-S^7;V:rD7 
25 xx;l/S. 3, 4-i^7;i':tn7xX;VS. 3, 5->^7;i^:tn7xx;v^. 2, 
3 ~vi7Dn7xx;i^S. 2, 4-v^PP7xx;i'S, 2, 5-v^nP7x 

x;i/S, 2, 6 -v^PP7xx;i/S. 3, 4-Vi^7PP7xX;l/X. 3, 5- 
>?/7PP7xX;VS. 2, 3 -v7*P^7xX;Va, 2, 4 -i^':/P^:7xXjl' 
2, 5-i?7^Pt7xX;^^. 2, 6-i^7'P^7xX;l/S. 3, 4-i^:/ 
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n^7xn;vs. 3, b-z^^u=eyx.:z.)V^. 2, 3 ->^3- F7x::i;i/S, 

2. 4->^3-H:7x:n;^X. 2, 5 ->?3- H7x-;v». 2, 6->?3-H 
yx.:z)vm. 3, 4-v3-F:7x-;1/S. 3, 5 - v3- H7x-;i/^, 2, 

3 - 5^5/77 7x-;Vg> 2, 4-V'>7y7xr:;i/S. 2, 5-vv7y7x 
5 2, 6 -e^v7y 7xn;i'm. 3, 4-e^>'7y 7xr:;V», 3, 5- 

v>'7y 7x-;i/S. 2, 3 -v7x-;V7x-;VS, 2, 4-^^7x-;l/7x 
2, 5-x7x-;l/7x-;i/S, 2, 6 -v7x-;j/7x::i;l/S, 3, 

4- -Jy3L=.)Vyj:.=.}VM. 3, 5--:^7xr:;V7xr:;l'S> 2, 3-v^5^;V 
7x-;i/S. 2, 4-v7^;i/7x-;VS. 2, 5-v/5^;i/7x-;VSs 2, 

10 6->'p<5^;i'7x-;l'S. 3, 4-i>^5';i/7xZ:;VS. 3. 5~v75";i'7x 
2, 3-V'i'V7'ntf;V7x:z;i'K, 2. 4 ->?-r y:/Pb!;i'7x:::;i/ 
2, V7°nti;i/7x-;VX, 2, 6->^^V7°nh°;V7x-;VM. 

3, 4-v-r V7Pb°;i^7xr:;VS. 3, 5 -i^^ V 7°n b:;i/7x::i;i/»^ 2. 

3- >? (t->^5^;i/) 7xn;v», 2, 4-5^ (t-75^;i/) 7xn;i/S. 2, 
15 5-v (t-75^;i/) 7xn;v». 2, 6-v (t-7g^;v) 7xn;v^. 3, 

4- >? (t-y^^)V) 7x:^;i/«. 3. (t-7^;i/) 7xz:;V». 2, 

3- >^vi7n^^iy;i'7x::i;vS, 2, 4-v->iJ7n-v4^>/;i/7xn;i/S^ 2, 

5- i?v'^^D^^v;i/7xn;i/S> 2, 6->^->i7n^4^>';i/7xn;i/S, 3, 

4- >?vi^n^4^->;i/7x3i;i/S. 3. 5 ->^>'iJ7D^^v;i/7x:::;V». 2, 
20 3 --J^h^'yy:c-)Vm. 2, 4-i^/ h^v7x-;k^. 2, 5->^7h^=^ 

>'7xn;i/^. 2, 6.-v^ h^S/7xn;y^. 3, 4-V7^ h^->7x::i;i/S^ 
3, 5->^^ h^>'7xr:;i/S. 2, 3 - v h U 7;V:tn^5^;i/7xn;i/S. 2, 
4-5/hU 7;V:tn;'<^;l/7xn;i/g, 2, 5 -S^hU 7;l':tDp<5^;i/7xn;i/ 
2. 6-vhU7;l/:tD^5^;V7x:i;l/^. 3. 4->^hU7;i/:tn;'<^;V 

25 7x-;i/S. 3, 5-i^hU7;u:tn;^5^;i'7xnji/X, 2-i^nn-3-7;v 

:tn7x:i;VS. 2 -^Dn-4-7;V:tP7xn;i/S. 2-^nn-5-7;i^ 
:tn7xn;i/S. 2-^7Dn-6-7;V:tn7xn;i'S, 3 -ri? nn- 4 -7;i/ 
:tn7xn;i'^. .3-i^nD-6-7;i/^P7xn;i/». 5-ii7np-2-7;v 

:tP7xr:;i'^, 4 -^PP- 3 -7;i^:tP7xr.;i/Sv 4-^PP-2-7;l/ 
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:tuy3i-)m. 3 -^DD- 2-7;i':tn:7x-j!/S. 3-7^D^-2-^n 

x::i;vg, 2 -:/n^-6 -i7nn7xn;i/a. 4 -:/n^:- 3 -^/na^xn 
Jl-S^ 3 -7^p^- 5 -H-H7xn;i/X. 4-7^n^- 2-3-F7xn;i/^, 
5 4-7^D^-3-3-F7x-;PS. 3-yn^-2-3-K7x-;PS> 2- 
/7PD-3-^5^;i/7xn;vS. 2-i57nn-4-/^;V7x-;pS. 2-iJ7D 
n-5-^g^;i'7xn;i/S. 2-iJ7nD-6-;<5";V7x-;i/S. 3-^nn- 
4-^5^;i/7x-;i/X. 3-7;i/:tP-5-^ h+v7xn;i/S. 5-7;i/:tn 

-2-^ h^v7xr:;VS. 4-7;l/:tD-2-^ h^v7xr:;i^S. 3-7;P 
10 :tD- 2-^ h^>'7xn;i/S. 2-7;i':tD-3- ^U7;^:t^^^;^7x- 
;^^. 2-7;i/:tn-4- hU7;P:tD^5^;i'7x-;l/^. 2-7;i':tn-5- 
hU7;i':rn^5^;i/7x-;]/X. 2 -7;i^:tn- 6 - h u 7;i/:tn^9^;V7xn 
jvm. s~y)V^u-4-h^)y)V^ti^^}vyx.-jv^. 2, 3, 4-hUiJ7 
Dn7x-;p». 2, 3, 5 - h U^nn7x-;i/*. 2, 4, 5-hU^;7DD 

15 7xn;i/S. 2, 4, 6 - h U ^□P7xn;i/^, 3, 4, 5-hU^PD7x 

=-)Vm. 2, 3, 4- hU7^nt7xn;i/X. 2. 3, 5- hU7^n^7xr:;p 
2, 4, 5-hU7^nt7x-;^S. 2, 4, 6 - h U ^ DqE7x-;i.i^. 
3, 4, 5- hU7*D^7x-;l/S, 2, 3, 4 - h U 7;V:tn 7x 2, 
3. 5- bU7;i/:tn7xn;VS. 2, 4, 5 -7;i/:tn 7xn;VS. 2. 4. 

20 6- hU7;i':tP7xr:;i/S^ 3, 4, 5- hU7;^:tn7x-;i/S. 2, 3, 
4-bU3-F7xn;VS, 2, 3, 5- h'j3-F7xn;i/S. 2, 4, 5- 
hU3-F7x-;l/S^ 2. 4. 6 - hU 3-H7x-;l'S^ 3. 4, 5-hU 
3-F7x-;i'S. 2. 3. 4- hU7x:i;V7x-;VS. 2, 3, 5-hU7 
xr:;V7x-;i/«, 2, 4, 5 - h U 7x-;i'7x-;l'S. 2, 4, 6-hU7 

25 3L-)Vy 3, 4, 5 - h U 7x-;V7xn;l/S. 2, 3, 4-hU^ 

5^;i/7x-;i/S. 2, 3, 5- hUp«>9^;V7x-;i/X. 2, 4, 5-hu^5=-;v 

7xn;l.S. 2, 4, 6-FU^5";i'7xr:;V^. 3. 4, 5 - F U P^g^;i/7x 
2, 3, 4-hUx5^;i/7x:i;i/S. 2, 3, 5-hUx5^;i/7xn;i/ 
2, 4, 5-FUX9^;V7xr:;i.S, 2, 4, 6 - h U X^;l/7xx;PS, 
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3, 4, 5-hUx5^;V7x-;VS, 2, 3, 4 - h U-^ V 7°n k°;i/7x:=:;i-S, 
2, 3, 5- hU< vynt:Jl/7x::i;i/S. 2, 4, 5 - h U-f V:/n t:;V:7x 

2, 4, e-hu-f y7°nb°;!/7x-ji/S, 3, 4, 5~hu-rvyn 
b>7xr:;i^S. 2, 3, 4-hU (t-7^5";i/) 7xr:;k^. 2, 3, 5-h 
5 U (t.-:/^;v) 7x-;i/S, 2, 4, 5-hU (t-:/^";^ yx.-)vm.'2, 

4, 6-hU (t-y^^jl/) 7x-;l/S, 3, 4, 5-bU (t-y^JV) 7x 

2, 3, 4 - h U ^ h^v^x:::;^^. 2, 3, ^h^i^yx. 

2, 4, h^v^xr:;^^. 2, 4. 6 - h U P< h^^S^^x 

3, 4, 5- hU^ h+v7xr:;i/S. 2, 3, 4 - h U {h^)y)Vir 
10 7x:i;i/S> 2, 3, 5-hU (hU7;i/:tOp<5";i/) 7x-;i/S, 

2, 4, 5-hiJ (bU7;V:tn^5";l/) 7x-;^S^ 2, 4, 6-hU (hU 

yjV:tu^^)V) yji-)vm. 3, 4, ( h U 7;i/:tn^^;V) 7x- 

4~i7un-2, 3-v7;i/:tD7x:n;^S. 5-^DD-2, 3-v?7 

;i/:tn7x-;i/S, 2-^uu-^, &--Jy)V'^uyx.::.)V^. 4~^uu- 

15 2, 5-v7;V:tn7xn;i/^. 4-i7Dn-5, 6 -i/7;V:tD7x:=i;VS, 
2-^nD-4, 6 ->^7;i/:tD7xr:;l/S^ 4-^on-2, 6-i/7;i/^n 
7xn;v^. 3-i>nD-2, 6 - v7;i/:rn7x-;i/^. 2-^7Pn-3, 6 
->^7;i':tn7xn;i/^. 2-iJ7nn-3, 4-i^7;i/:tn7xn;i/^, 2-^ 

nD-4, 5->^7;l/:tD7xr:;VX, 2-^nn-3, 5 ->^7;i/:tP7xr: 
20 2, 3-v^nn-5, 6 -v'7;!/:t□7x-;l/S^ 4, 5-5/i>OP- 

2, 3-v7;V:tD7x:n;VS. 4, 6->^i^7nD-2, 3 -i^7;i/:tn 7xX 

3, 5-zy^nn-2, 4--x7;i':tn7xn;i/S^ 2, s-v^j^dd- 

4, 6 -v7;i/:tD7x-;i/S, 3, 6-i^i7nD-2, 4 - v7;i/:tO 7xn 
jPS, 2, 3-S^:i7DD-5, 6 ->?^5^;V7x:::;V^. 4. 5-v^PO-2, 

25 3 -i^^^;i/7x-;i/^. 4. 6-v^^nD-2, 3-i^^^;i/7x-;i'S. 3. 

5-x^nn-2, 4->'p^5";I/7x-;^S. 2, 3 -v^ nD-4, 
5^;i'7x-;vs. 3, 6-e^^nD-2, 4 -v^5^;P7x-;i/S. 2, 3, 4, 

5, 6-^>:$^7;i/:tn7x-;i/S7^^>We>n§o 
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jwy^M -t yu :tyt (Dm^ ^tS) §o 

^ [I] TS$n^^b'&%©tfvi5'p [3. 1. 0] ^^^•y->3^±{cfS5tP0 



^^\z. ^ [I] ztt [II] \z^\^xR'msR'(D-i5^]^<\tW5f)^7mm 

Ut2-7^/-}iy^u [3. 1. 0] A:^+h>-2, 6-i^:^)it<ymmm 
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^mm(Di\:^m ill ^^i^t^rzi?)iz>mtii^^^m^ (6) \t. rm<D^3 
2-^;]/) :fyjv^-)vmtsiii(Drz/)m. 7^j)vm. ^>i^)vm. p-^h^~> 

^t. ^-R^X«^-CHR3R4^^t-o Q\t. ^~SR\ ^- S (O) „R^ 
^-SCHR3R4X«^-S (O) „CHR3R4^^-ro)o 
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(2) ^tm<:itf}tT^^. f3i^^ it^% (Dj^t. m^lt rj. Med. CheiD. 40, 

PP. 528-537, (1997) J (ClB«(D:;^^{c J; ip MBTt ^„ T^mmmt 
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xmi(DKj^^umthx\t. -7 sv-^mmmfBti^. xm (i) (d^^l 
^m\t. it^m (1) T-h^k FD7-^>^j®tf. u^'i'AA:^it^9^;i/v 

-mitmmmSR^OKt^]^sr^^h\Z^'DX\\:^m (3) -\t#<;ii:;^>^~T 
(Tetrahedron Letters 26, 1109(1985) #M)o il 

-1, l-\ii-y=^)V (BINAP) fcC^©@3{»^ffiViTS^&^!^TPMt-^ 
;it:;{>^'T^^o T-b^^7.hU7x-;i^3}NX7^'>/N°7v'>A (0) ^© 

x5=-;1/x-t-;k 1, 2-v^ h4^e^XiS^>;^i'®x-x;]/^^^, T-fehxh 

'fk'&t/ (2) ^, N, N-v;X^;i.jK;^aT^ F'^', Ma°^>^':>A (II) . 

^:S^tXR 2 OH i^^STM/Scf § <i:{C J;-^ T^fb'&tl ( 3 ) ^ fe(DT$)^o 

Xg3 -At^m (3) f!i;^tSizgm^l:^X^'^Afd:£S^Vi;^c 
(M. Hudlicky, "Oxidations in Organic Chemistry" 
mm) -^AD-m i ^^UMt-t^ Sharpless ©:^^vX-vfc: Fn^vMb^K 
(Sharpless AD) (Tetrahedron Asymmetry 4, 133 (1993), J. Org. Chem. 57, 
2768 (1992). J. Org. Chem. 61. 2582 (1996) #M) T^K^^ffiV^Tv^t-JV-^tm 

ith. it^m (4) ^m<^ti}^T^^. ^i^iT. ^mmmt\t. m^\t t 
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-^^}W)\'n-M^E(D7)Vu-)mmm. ^>-tf>, b;i/xx ^^^yu 

^(Dmtymwmm. T-b^bHn7^>. >?x5";vx-5";k 1, 2-i>^v 
nu 3 m7L\-mM.\zTno z. tf)^i^^^. xn s (Dtfp^v\^m\t. it^m ( s ) 

X@4 I'fb'&t/ (4) ^Mx.«\ ^>if>. h;i.x>, ^4^-y->fj:^^(Z);^fb7j< 

xh^tHD:7^X vxg^;vx— r;K i, 2 ->^pi ^:^^>'X^s^>75:<3f®x- 
x;^l^^S, T-khxhu;!/. -xuz-ti^cDU-^mmmo^^mmm^. hux 
N-p^^;^^;l//}^u>, >?-ry:/Dfc!;i/X5^;i/T^>, tfu>^>^ 

<^^^b7K*^^j^, -J^uu^^y^ 77DDy}^;^A^ i2a;^^i:^^fd:^(Z)AP^> 
^1^^. -T^h-^hHo^^X s>x5^;vx-t-;K 1, 2 ->^p< h^>'X^>7i 

V^)^hm(D~^mm\m] m. Hudlicky, "oxidations in organic chemistry" 

#M) dTM'ibb. {b^ti (5) \zm<z.hifi'^^^. 

^t^m (4) >^^DPP<^>^^4'T\ hUxg^;l/75>^?ftT. 
x;i'io~2 or-eo. 5^^e>2StPBlSj;£;$ii-;^c^, M^b^^. 7izhxhij 
;K :Ri;>J<0?g'&^lii^'. Hm;i^^x^A-^^3i3i:7^M:^hU^7A^M'fb 
^JthUTfflVi. O'Cd^e.^MTO. 5 5&^6 2PiFfBM'fbbT. ^b^tl (5) ^-^fig 

X@5 :>fb^% (5) 'Thyh^uy^yt^E0j:~'^)\,^^m. 
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oT-fb-^tl (6) \zm<^t-f)^T^^ (J. Am. Chem. Soc. 110, 7538 (1988) # 

m). Ig50$f^tV^Mtt. ihm^ (5) ^, N. N-P^^)V:t-)VAT^}^ 
RrS7K(Dm'^mB^'^\ Ti^iti- h U ^ A t^Ut^ B 5 0 "CT 1 5 2 0 

n^ntc^^^fm (6) (D\H. R'lSLnR^t^yi^mW>^U^T\ ^ [II] 



^.-H _ ^..H — 

COOR^ COOR^ 
(7) (8) (9) 

x^6 : R'msRH^7mu=f'^js^'^h^i\:.^m (7) oim^^^mt. ^ 
>?xg^;i'X-x;K 1, 2->^^ h^v^x^s^^^t'cDx-xji/i^itii, n, n- 
*{b:^U'^A. ^m^hU':?^. Mm:t>U^7A. 7Km'fb:f h U'^A, 7jcm{t;;t'U 

^i^mommm^m. u^^'^Atfx (hU;'^^;u>'U;i/) 75 h\ u^'J'as?^ 

Uv>. V7°nb:;VX5^;V7^X 4- (N, N- v^9^;i/7^ 7 ) t:Ui> 
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(8) -vi^< ili^O^^T^^o X@6C0$?SLViMtts jb^tl (7) ^z^yu 
-7 8t:;&^5.>KJ^Tl'T. 0. ^fj-^^smmEmt^^ltlZ^-Drit^m (8) 

xm Mb^ti (8) \tm^\t. ^>if>, h;vxx ^^itx v^^da^ 

■9->75:£©^{b7j<^3^Jg$I, v77DD^^>. ^nn*;PA. Mfb^*7d:<^:® 
-tfaUv^y >^0T5 F^, >?^9^;i/x;V53s^vF. 7^3'y-;K x^y-;i/ 

7^j:^OT;i/i3-;i/^ltlI. 7icX^i^:n6>®^^^$*#®:^|g«JI4'^ ^yy> 
x-7";i.#^ETSfct»i¥^ET. 7j<^{b:^7U'^A, 7K^{b:f F U '^i.^^cCif^TKit 
itTMU. mmmt!^)^I^f3iE(DMmmm. (Tetrahedron Lett.. 3183 (1975) 
mmm^ttlV^M. (Tetrahedron Lett. 34, 8029 (1993) tKmr 
^::t\z^rDXi\:^m (9) ^tm< :it^^i:^^o 

Tv'v:^;i'3i<>mi^x^;i/i: F'J 7xx;i/7jN7.7^ >/^^®IJ£7j<|j|^ 
^J#&T®^m#^^##:i©«SJiS (D. L. Hughes, OR. 42, 335 (1992) # 

M) iz^^r. it-^m (7) ^r)mmt^^ (9) '\i#<^ifeT^^o 

Xg7(D$f^LV^'^!iS, Ib^t) (8) ^N, N-v;=<5^;i/7i^;i/i^7^ F4>T. 
1 8-i57^'^> 6-Xx>-;i/#ST> M€m:^JU'j'AtS?M56^e,4 5''Ct^T2 

■dX. Y:^^^-SR\ ^-S (O) it-SCHR3R\ 5^;- S (O) „ 
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cuR^R^T^^M^n. ymoxms. 9. 10, 11. 1 2]^i;i sfij:^ 
T. i^mmit^mr&^it^m (i 5) rxs ci 6) \zm<z.tf)^'v^^o 



X = H, F, Y = SR^, S(0)nR^, SCHR^R*, S(0)nCHR^R* 




(14) (15) 



xns :R'-RnR''i}^:^mmi-&.^T^^i\:^m (6) OTi^m^^xmetm 

10 tlz^r)^ it^m (1 0) fc^<fea)TS§o 

Xg9 Mb'&tl (10) a. m?.\t. ^>ifX h;i/XX A:^1t>fd:<H®^ 

^b7K*^?§$5. i^^uu^^y. ^uu'iis)Vh. mm\:wMl2.Eo}\u^y%m 
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7j<*^b:^ U A i ^- A ^ s HTS $ ^ >mRrX5^:t 7 y -Jim 

CtlZ^-DTi\:^!^^ (1 1) ^tm<Ctf)iT^:^. Xm9(D»^L^mt. 
(10) >^y^;PX;i'3j>4^>'F1^. :^hU'^i.^^A^SHT^$n-5'fb 

mnK]^<t^z.t.\z.^Xi. \t^m (11) tc^<fe©T$>:5. 

X@l 0 : A^;&t7j<^iI^Ti3:;S:V^{b^#; (11) ^>if>, b 

\tmMU^O)\u^y%m%. T^h^hHny^x i^x5^;Px-x;k l, 2 

m^w.1x^•^m\^f:L~^^1^7.)\,v ^ Y(i^7.)-\,v^^yY^o^m\LK^^ (m. 

Hudlicky, "Oxidations in Organic Cheiistry" #fig) ^fflV^T-fb-a-i^ (1 2) 

Xgl 1 :^b^tl (12) Sfe«A'/{»t7jc^E-^i?75:Wb^tf (i i) 
X— 7^;K 1, 2->?/ h4^i/x3'>;^<i:©x-T-;i'l^^|^. TirNxHU;K 

Hudlicky, "Oxidations in Organic Clieniistry" ^W) ^m\^X\\L-^m (13) 
^i^<^t^tir#^<. XJ*. Ai^t7jc^JI^Tfd:V^b^t/ (1 1) MA«, 
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1, 2-i^^h^'yx.^>tsi^0x~^)v^mm. T-fehxhu;i/. 7-fe 

^{b^J (M. Hudlicky, "Oxidations in Organic Chemistry" #0.1) ^^^^X. 
it^m (12) Ut^S^ (13) ©}l^t!S#§Jltfe^tgTfe^o X^l 10 

$?^bv:^M^as it^^ (11) ^v^Dap^i5^>4'^ 3-^uum^M.mmt-7 

10 8'C:0^e>g^a}CT. IBtPe^/^/^e. 24 Pfr^lSjiEcT^iliJCcfcf?. -fb^t; (12) M 

^b'&j^ (13) \zm<h0'v^^o 

xni2 i^b^ti (14) ^y-\£y. h;i/x>. ^^it>fd:£©^ 

^b7jc^^^^, vi^nn^iS'X i>nDJ^;vA. EiS^b^m;^£0An^'>m^ 
15 xh^t:Hn7^>, i;x5^;Vx-x;K 1, 2--J^h^y:^^yf^E(D 

x-7=•;^^^^§^^ r^rhxhu;!/. r-fehx 7K. x«;ine>(D^^itm#c9?f^ 

X hU7xx;i/3jN7.7>r >^{Cck^7.i$'^>^>:^?- (Staudinger) Sji^ (Bull. 
Chei. Soc. Fr., 815 (1985) #M). XiS^/-;K y-;i/#07;Wn-;i/M. 

20 Mx^;i/fj:^'(Dxxx;v^, N, N-y?^^)V:^)VAY^]^. tK. x^Siine* 

HM7i;#fC'f-^^$n§-^e^75:T>^FS(Z)Ji7C^Jl:^ (A. F. Abdel-Magid, 
"Reductions in Organic Synthesis" ^M) \z^'DX:^mmo:)it^m (1 5) 
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xmi 3 : R'RXSR^(D{i^f3i< th--:^-^t7mW.'^&.^(Di\:^m (1 5) 
-COOR'Rn-COOR^-Vw:-^n^^6^^~^mfm7K6^MK)t^ (T. w. 
Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #0^) 
\zx:ti)Vt^ym^t^mv. (i 6) izm<ztf}^r 

5 #^c. Xgl 3 0^SUVif!l«. (15) 7^h^t:HD7^>S:t;7K 

7mm^^^z.t\z^v. :^mm(D^t^m(D^m^rmx'$>^it^^ (le) -\ 

a;S<fe(DT$>?)o X@l 3®SiJ©$f^bVi^J}S. -fb^i^ (15) 60%^^ 

10 mmt^m (le) ^i;#<*)(DT$.^„ 

'xMs\z^'DX%^tirc^mw- (10) ^x). TiB(c^i"xgi4, i sist^^i 
Q\zi^^x. if^mit^^mxh^i^i^m (is) j^tj^ (19) \zm<^tii^x^ 

15 



X=H, F,Y = NH2 
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it±h^)^l.tKm-^^^ZLt\z^r)it^!^ (17) \zm<Z.tt^-^^:^^ x@ 
140$?SbViMtt. -fb^if^ (10) N->?p<5^;^7j^;^A7^ H'^'. 
fb:^hU':7Ai:^?^fCT0. 5:0^S 2B#rp1Mj£:t-§;i<hfCj;D, it^m (17) 

xgi5 Mb^t/ (17) o 2-^)0)7 i^^m^jLui 2 tnm(o^m^m7b^ 
^^tiz^-DXif^mit^mi^h^it^m (is) fc^<;iij&tT#;i,o urn 

50$?^b^^Mtt, 'fbm^ (17) $M^^a>m^^$I4'. 10%A^v^i^A 
(1 8) ^tm<-h<Dl:h^^ 

XSl 6 : R^^£;^^R2©^i>;^<<J:t)-;^;O^>J<^M^i^;l^0fb^i^ (18) 

- c o o R i^i;- c oo R 2T^$n§gK^^xg 1 3 tmrno^m-x^tm^ 
ni Qow'^h^mn. it^m (1 s) xh^fc.HD7^x tk^^^^^^i, 

*^§^<D^b^t) (19) -\i^<fe(DT2b§o 

[I] X75^>J<^M^X^5:7<:;^ig^. Y5{?t^-NHCHR3R\ 
-N (CHR^R^) (CHR^R«) (0M^\1. ^^fm (6) TIBfC^ 

i-xgi7. 18. 19, 2 0, 2 1. 2 2mS2z\z^-DX. ifmmt^mx 

^^it^m (2 6). (2 7). (2 9) (3 0) \zm< ZLtT^^'^^o 
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COOR^ iooR^ «°^0R^ ^°^0R^ 

(6) (20) (21, (22) 

.COOR^ 



-NHR'' XIS17 

(23) 



1 . . y 

coor2 H2N" I r^^^n^^"^? 

COOR2 jj C00r2 

(24) (25) 

R3 



H COOR^ " N 

(26) 



Xfi22 R^^N^^^I lSirp4A 

H CO2H 
(27) 

X •= H. F, Y = N(CHR3r^)(CHRSrS) 



^NHR -j-«21 R n 



[ 

(25) 



(28) 



R^ 



R^-^R^ r5-^r6 
(29) (30) 

x@i7 :{bm^ (6) (2 3) \t. 2 tmmm^\zx7 p m 
^m^zr^z.^iz^'DX. ^n^mt^m (20) ms (24) fc^<^ii;$>i^T 
unn (DW'^umu. it^m (6) j^mb^ti (23) xh^b 

^fflV^T, ^?^^^T 1 0#rBl;&^e, 12BtrMl^jS$-e-§;it(Cj;0. fb^tf (2 0) 
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RlSit^S^ (2 4) fc#<*)®TS-So 

xmi 8 -.it^^ (2 0) (DT^ym. -^mu7^y&(DumEm\z^^ 

T (T. W. Greene, P. G. M. Wuts, "Protective Groups in Organic Synthesis" 

Pm).it^m (2 1) fc«<;it/5>tT#§o xmi8\z^n^r^jm(DimK 

6»1^jS;$-&§;it{'J;D. ft^^ti (2 1) {c^<fc0Tfe§o 
X@l 9 : R^:&t;R2;^^>Kmi^T^^T^§'fb-&#l (2 1) 07»S^, 
(2 2) JC^<ri/^tT^^o Xgl 9©$fSLVif!j^S. {b^ti (2 1) ©tK 

2) fC#<fe(DTa5^o 

1M2 0 : fb^ti (2 2) -^>-tf>, h;i.xx ^^^yUE(D 

wL\\iim^m%. i^^uu^^y^ i^Dn3}s;i/A. Pa*^fbM^J^j:£0Any>m 
xh.^tHn^^X >^x5^;i/x— x;k l, 2 ->?^ b^^e>x^>;^<i: 

vH, N, N-v;^5^;P3jN;i/AT$ h\ 7K, Xtt^:n^(D^^^^#0^?gft?§ 
m^. ri^iti-h^J^AtKm^^^CtlZ^-DXit^!^ (2 3) tC^<c:i;Ot 
Xg2 0(D$fSLViM«, {b^i^ (2 2) N, N- 

7^ H4>, Tv^'fb^hU'^^Aim^^e^s s'CfcT 1 umf)^^ 2 af«mji&-r^c 

«h{cJ:D. >fb^% (2 3) \zm<h(Dr^^o 

Xm2 1 lit^^ (2 4) RZS (2 5) CD^-NH2:Sr/iC-R3R^CHNH 
^Rj^jf, ^>>k*>. h;i/xx v^n^4^it 
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;kX5^;PT^X 4- (N, N-i^p<5^;i.T^y) b°U>?X 2. 6-v-t- 
fzmi^^T. ^R^R^CHZ, XttR5R6CHZT^$n§^b^tli^jS;$-& 

"tn^mt^m (25) (28) J-^<;ii7&^'T^§o 

TZtt^^TfeD. M^«VND^f>i^^, h^-;^^;^*^.-^, ^U7;^^^ 
^^>;^;i.^:^>-h. hu;i/x;V7jN:t^-h#Ta5§o {b^ti (2 4) :a 

rJ^^ (2 5) \t. m^lt. ^>ifx h;i/XX -^+1^->, 5/^:7 n^:^ii->75:,Jfo[) 
^'fb7jcmm^^, vi7nn^:5^X :i7Pn7}N;i/A, mmi\:^mti:a(D/\a^'ym 
mm. xh^kFD7^>, e/X5^;|/X-x;K 1, 2 -i^^ h4^~>XiJ^>fj:^ 
®x-x;i/m^^, N, N->?^5^;i/^;i/Ar$ N-^5";i/- 2-trnU$^ 

^>7y hUbHn:^'^^:^hU'^A;^j:£®M7u^JOD#ftT. ^R^CORS Xti 
^R'COR'nm^n^it^mtKit^^i^^Boi chKm (A. F. Abdel-Magid 
et al.. Tetrahedron Lett., 31, 5595 (1990)#M) IZX. m5t&i}f3:7 ^ y i\:\z 

:k^^ti^nit^m (2 5) :&uc (2 8) ^tm<:ithi:^^o xg2 1®$? 

^LViM«. it^m (2 4) ^nn3j^;i/i,ft.. b°Uv>i^^ET. ^R^R^C 

HB rT^$n«.^b^#i<hSMtcT 1 sfsi^o^f. 4 BmKmr^^tiz^io. it^ 

m (2 5) \zm<%0-^h^. -XM2 l(DSiJcr)$f*LV^f!j«, (2 5) 

N, N-v^5^;i/7j^;i.A7^ F^'. m^;^? U ^^A^iST. ^R^R^CHIT^^ 

^Mt^mt.'m.xzxxBmii-^iBWiKm'^z.uz^y). \t^m (2 8) j;: 
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Xg2 2 :ih^m (2 5) ^BLZSit^m (2 8) 7 S0#«R«^-^ 

^ti:mWMKf:t:^ (T. W. Greene, P. G. M. Wuts, "Protect ive Groups in Organic 

Synthesis" mm) \zTm.umi.7^ jm^t^mv. 'tn^ri:$immit^^-v 
h^it-^m (2 6) *5j;D? (2 9) \zm<z.tifiX'%^o j:n2 2(DW^h\m 
i\:^m (2 5) ^ni\i^m (2 s) 4^^:S{b7K*/mx^;v^ffl(/\ 

6) (2 9) -st^<'b©T^§c 

Xg2 3 :R^:&t;R2©^i^^;5:<,ht>-::^/0^>JcmM^i^^^©fb^#j(2 6)S.t;(2 

Tto^^j^f ^CiT. *^0J<b^tlTa5^<b^f^ (27) W (30) JC^< 
:i.Jb;J>^^Tt^o X@2 3.®0^bV^M^S> {b^tl (2 6) (2 9) ^^ 

e>7aFBl SP7jc5i'J^$-(i:^;it{Cj;D, if%m<0\t^m (2 7) ig^mb^tl (3 
0) ^i:^< ^©Tab'g.o 

it^m (2 4) TI2tC^fXg2 4, 2 5 S:D^^2 6 {CckoT, ^^^HJfb^ 

mx^&^it^m (3 2) (3 3) Jc^<;ii5&tT'#§o 



wo 2005/000790 



PCT/JP2004/009384 



27 



X = H, F,Y=NHC0R3 




(32) 



X@2 4 -.it^m (2 4) ©3fe©T$y^^Mx.tf. ^>if>. h)VJ:>. 

^^l^>f3i^(Dmit7i^mmmm. i>^nui.^y^ ^uui^)\,h.^ mm\:.mMl2, 
E(D)\u^y%m%. T-h^tHn^^x >^x5^;vx-7";k i, 2-y^v 

;i/X5";PT^>, 4- (N. N-vp<5^;i/T^y) b°UvX 2, 6-v-t- 
R^COOCOR^T^^3$n^{b^t)i:Mj;&$ii:^i:{bm^ (3 1) \zM<^t. 

-^flt)/^*;!.^;!.^^^)^ (T. W. Greene, P. G. M. Wuts, "Protective 
Groups in Organic Syntliesis" #M) {cJ:oT. -fb-o-t/ (3 1) \zM<Z.ht>% 

r^^o xm2 4(D^f^Lim\t. it^!^ (2 4) k°us> 
>#^T. ^R^coci i:mn^it^mtmM.\zx i ^r.i;&^^ 4 ^mjs-r 

^Ct\Z^V. it^m (3 1) JC«<'foC[)T^§„ 
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Xn2 5:i\:^m (3 1) \t. J:n2 2tmm(D^mz^:b^-NHR'(Dm 

^m'^\.\m\%. (31) m%m\L7m/nm:i.^)),^m\^. % 
5 }^T3o^r.i/e»^e> 2B#r.i im%^^^z.h\z^r^. it^m (32) -^tm<h 

Xm2 6 : R'StXR2©i>/^ci:<<tfe-;^;{>t7KmJM^^^(D{t:^t; (3 2) 

10 T. *^Bm^#;Ta5§^b^ti (3 3) fc#<;i<h;^;tT#^o xm2 6 0»^L 
Wdtt. -fb-a-ti (32) xN^tHD:7^x 7j<^'^^j®4i, Ti^m^t^J^^ 

-a-ti (3 3) ^tm< %0Th^o 

15 ^ [I] 4', X^t7mmi'Xltyymm'¥'. Yf}t^-OCOR'(Dm^\t. R2 
55^'^>i?;i/ST^'g)^^ifeit'rBl# (6) TfB®X@2 7, 2 8 :S:t/2 9 J; 

■::>T. 2^^HJ{b^tl (3 5) ^^ZS (3 6) f-^< ;i 

X=H.F,Y=OCOR^,R2 = Bn 




(6) 



(34) 




COOH 
(35) 



COOH 
(36) 
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vx5^;i/x— 1, 2 ->^;< h:^vx^>fj:^(Dx-x;]/^^$^. N, N- 
Uv>. ^;Vi}n1jx >?-ry7°ok°;i/X5^;i.7^>, 4- (n. n-vp^5^;i.7 

■^^^tih^m (3 4) fC^<Ct:^)tT^§o iI^ITZ«»STabOm«\ 
£TS§o X@2 7®0^L(/iM«. ^b^*^ (6) b°U>^>4'. it:R^COC 

1 Tm-^n^it^mtmu\zx 12 B#rsi;o^e> 36 stF^iMj^c-r^ci^c it^m 

(3 4) fC^<fe®Ta5^o 

X@2 8 (3 4) m«\ ^>1fX h;i/X>, ^^^yuEo 

^'fb7jc^^^^, vi7nn^iS^X ^^□^3j^;^A, Ei^{b^m7^j:£0AD^>l^ 
i^m. T-h^bHP:7^>, >^x5=';1/X'-t-;K 1, 2-i^^ h4^vx^>fd:^ 

HU7xx;i/7jsX:7^>#}cJ;^XiS^'^v>;^f-(Staudinger)^j^c(Bull. 
Chei. Soc. Fr., 815 (1985)#M) (ClJ^oT^&n^T^ fil^ 

«x^ y ^ ^ y imx^;Vfj; ^'©xxx;m N, 

5) ^^<:i<hj5tTf^^o it^^ (3 4) tt. M^«XiS?y-;k /iJ^y 

7$ 7jc. Xtt^n^or^^^l^^^^^Stt^^iffciDtt^A^v^A/;!?- 
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m^t^m-v^^ih^m (3 5) ^w.mm<:ithT^:^. xm2 sm^^vi^m 

tt. i^ATot^DT^b^o TfSit)-^. ^t^m (3 4) T-h^bHn7^>. 

xn2 9 (3 5) xui 3 tmuo^^mzx-DT. :^mmit'^m 

(3 6) lzm<Ctf)il:^:bo Xg2 9(D$f^bViM«. -fb-^t; (3 5) t" 

&2Ptr«i ni7K^-^i^^^t\z^v)^ :^^m(Di\:^m (se) -^i#<fe®T 

Sfc. *^0^<b^tlTa&^^yxX7^;Hf^#: (3 8) TfB®X^3 0^C 
J:oT. R':S:r/R2;O^>J<^ii^TS.§*^0J^l:'&tl (3 7) J; D ^< 
^0 $e>Jl. ^yxX7^;i/M^#:Ta5§2|s:^BJ^k^tJ (4 0) Tf3®X@3 
1 IzX-dX. R ^:S^r;R ^:^^7jc^ig^£^^(D{b^tf ( 3 9 ) J; D«< 11 t;O^T#^o 
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(39) (40) 



ihKJt^ (T. W. Greene. P. G. M. Wuts, "Protective Groups in Organic Synthesis" 

mm) izr. xxT-;wbf^;it^rj:D, ^mmt^^^is^^^it^m (ss) \z 

^i^r^^ ^ 50'c (::t 1 mmf}^ e> 5 B#rBiSjSc$-&^ ^t\z^v)^ ^^mmoit-^m ( s 
8) ^tm<%(DT$>^o 

I@3 1 : R\ RZSR'fjiymm'f-moit^^ (3 9) (7)^-COOR^T 
^•^n^^Vj^^. mmfn^X\mU'^\ -^mmUTii^mKm (T. W. Greene , p. 
G. M. Wuts, "Protective Groups in Organic Synthesis" #M) \ZX:^}1^> 

m^tmmL. ^mmt^m (4o) izm<ct^^i:^:^^ xuskdu^lv^ 

m\t. it^m (3 9) ©S-COOR^T^^n-StK^^. 7"h^bHn7^>, 
^-^'t^\t^mt\t. mG 1 uR2:S^tKmG 1 u R 3 OD^n^^tl^^Ji^-frfeM 
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SS^^^b. TMol. Pharmacol., 53, 228-233, 1998J 

^L. mGi uR2/R3\zM-t^mm'mzi^]^^x^'}i^^ymtmmu±(Dm 

TP T SU^lZ^m-r^it^m^l^^^. ^rz\t. cAMP»^cAMPi!l^4^^y 

hizj^v hfzt^. $ >m® 3}^;i/7. u u >f im camp j^mm^^ 
—7^. yy^\ — 7.^ vaM^ y;nfi — n'>-i — ;k #ux5^1/>:^u 

\mi mmn. wmm. ^mm. ^mmwiuEomu-xmmum 

^mM(Di\:^m\t. ^KBsm\ztihx 0. oi~5oomg&isi 
m \zj^nxm u x mm □ t^^t ^z.tf}^-psmxh^ mm (Dmmmxfm 

^mmcDum. im. &^t£E\z^r)m:s:muir^^tf)^'^mx^ 
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mmu) 

(IR, 2R. 3R, 5R, 6 R) - 2 -7 v H - 6 - ^JPrtn - 3 - k F n 
^v-t'v^n [3. 1. 0] 6-i:^ti)l^^sym i^JL^)Vj:.x 

(1) -6 3 5 4X:\zUt>U-f}t6^^D-;f.^Jlz^i^y^yi 3 7mL0^h 

^t: Hn7^>7 0 OmL^?^tC, 2. 6 6M n- >^^;i'U^'>AA^it>^ 

m245mLmrL. immmwhtzo c0mmz hr, sr, 6r) -e 

-y)V:tu-2-t^V]::iy^a 13. 1. 0] -\c^+h>- 6 -;^j;i..1^>^X5^ 
;i/XX7^;H 01g(D5^h^t:HD7^>34 OmL^?^^- 6 3t:- — 5 

>7>;V:iN>-r$ H) 2 1 3 g(DT-h^h Hn7^>7 0 OmL^M:^. -6 3~ 

:^umm:kWi^\zxmm'^. M7mmi-h^j^M.izT^mLrz. ^mm^m 
□^^>C 2 0 0 m^mmm). mmmm ^^-^y-mmji^jv^so i 

--2 0 : 1-5 : 1) IZTmULTzo 'i^^atlfc (IR. 5R. 6 R) -6-yjV 
^^-2-h^JyJV:tU^^yXJV'^-)i':t^^^}dz^^7U [3. 1. 0] 
~2-x>-6-:^3;i.3}^>^x5^;i.x7.7^;H 7 5 g^N. N-i?^5^;i/7}N;i/i, 
75 H8 7 5mL. RZSJL^y-JVS 7 SmLlzmML. z^^ 'jy°U}dJVJL^J], 
75>9 5. ImL. ^'J7x-;^;^^X7^>8. 6 5 g. 

3. 7 0 g^m^TcWi. -m^mmmmmr. mu\zx5. smmwvrzo k 
BmmiziNmm^mML. i>x5";i/x-x;i/{cT6iiiMffibfeo ^mm^^t) 

mm :^^-^>-mm:r9-)]^= 3 0 1-20 i~io : 1) izxmmu a 
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R, 5R, 6R) -6-7;V^nbf>'i^a [3. 1. 0] 2-X>-2, 
6 -z^tl)V-^ym vX5^;i/X7.x;l/ 9 2. 6 g ^mco 
'H-NMR(200MHz, CDCI3) (5 (ppm) ; 1. 31 (t, J=7. 0 Hz, 3H), 1. 33 (t, J=7. 0 Hz, 3H), 
2. 37-2. sum, IH), 2. 65-2. 81 (m, IH), 2.88-3.04(1, IH), 3. 10(dd, J=7. 5, 2.6 
5 Hz, IH), 4.12-4.40(1, 4H), 6. 77-6. 79 (m, IH). 
MS (ESI) (Pos)iii/z; 265 (M+Na)' 
[a],'' = +158.0° (CHCI3. c=1.5) 

(2) 7-khXhU;H. 7 6L> ^SuZSTi^e 8 OmLlzmmvrc (IR, 5R. 
6R) -6-y)ltU}iy^n [3. 1. 0] ^^^it-2-X>-2, 

10 )V^>m vX^;VX7.x;i/9 2. 4gJC5 0%N-^5^;L'^;1/7JnU> N-:t 
^i^]^7mmi 6 OmLJ^XS4%mi\::t7.^^J^ (VIII) Ti^mmi 2 ImL^UQ 

Mizxso^mmwLtz^. hmm^n-Dtzo mmizmm'km.7K^mx. 
mmji^)v\zx2Mmmhrzo ■^mm^^t>iixmm±m.mzxm^^. mym 
15 m-^hv^Aizxnmvrzo m^mm^mwm. mm^mBrmmv. nm^ti^ 

-|^^X5^;i^=4 : 1-1 : 1) {CT^Mb. (IR. 2S, 3R, 5R, 6 R) 
-6-7;i^:tn-2, FD^->lfvi5'n [3. 1. 0] 

6-i^:^;Vj}^>^ i^x5";i'XX^;P9 5. 6g^t#fco 

20 'H-NMR(200MHz, CDCI3) (5 (ppm) ; 1. 31(t, J=7. 3 Hz, 6H), 2. 03-2. 34 (in, 3H), 
2. 40-2. 55 (in, IH), 2.70(d, J=9. 2 Hz. IH), 4.09(s, IH), 4.18-4.47(1, 5H). 
MS (ESI) (Nega)i/z; 275 (M-H)" 
[q!][," = -69. r (CHCI3, c=1.4) 

(3) 7K^^T. (IR. 2S, 3R, 5R. 6 R) - 6 - 7;!/:^ D - 2 , 3-i? 
25 fcHD^^vHv^D [3. 1. 0] -^^1^•>-2, 6 -v;if7;V33^>M >^xg^;V 

XXT^jPQS. 4g©v^nn^^>l. 2 4Lm^^chUx5^;]/7^>i 0 6 
mL^JPX.. m^:tx;i'3 7. 6 mL ^MTbfc^. 3 0 ^reim^bfco SJ?& 

^i^^7j<T2iHi. icam^^'sk-mzxmw^. w^&.'^^^y^h.\zxmm^ 
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X9^;^=4 : 1) \ZXmmU (IR, laR, IbS, 4aR. 5 a R) -1 
v/7D7°nA° [a] A:>i5'l/>-i, ih-z;^:fyjvts>m s^x^;i.xxx;n 

0 9 g ^mzo 

'H-NMR{200MHz.CDCl3) Mppm); 1.33 (t. J=7. 0 Hz. 3H) 1.34 (t. J=7. 0 Hz. 3H). 
2. 52-2. 94 (m, 4H), 4. 23-4. 47 (m. 4H). 5. 40-5. 53 (m, IH). 
MS (ESI) (Poslm/z; 361 (M+Na)' 
[a],'' = +18.3° {CHCI3, c=1.0) 

(4) N, N-i^^^JVt^jvj^y^ HI. 1 OLMtKI 1 OmUzmMLTz (1 
R, laR, lbs. 4aR, 5aR) - 1 -yJl/^Tn- 3 , 3-v:^:^y5-h 
^ k H D - 2 , 4 - 3 A « nyPA [a] -^>iS. l/>- 1 , 

lh-i:^tl)l^:^>m i^:^^JVJiX^JV10 9glZTPiti-h^J^J^3 7. 7g 

^iiDA. 5 0 x:\zxi4mmmwLrz. mm^m&T^^u mm^yn^jij: 

4 8LRZf7Kl7 7mL\zmmLrz'lk. 2 0% (V/V) 1 6 

mLSrJn;!, ^^^fCT 3 4B#r.m^L;tc Kmim^mbtz^. W^Ji^^ftl^ 

C 2 0 0, mfmm:-\^^y-mmj^j-)v=A d fcx^Mu. (ir. 2 

R, 3R, 5R. 6R) -2-7>^F-6-7;l^:tD-3-bHD4^v-tfvi7 
n [3. 1. 0]-^^it>-2, 6->^;^j;i.^>^ >'x^;1.xXt-;1/8 8. 5 

g ^f#fc„ 

MM (200MHz. CDCI3) <5 (ppfli): 1. 33 (t. J=7. 0 Hz. 3H). 1.38(t. J=7. 0 Hz, 3H). 
2.18-2.61(1. 5H). 4.21-4.48(111, 5H). 
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MS (ESI) (Pos)]ii/z: 324 (M+Na)' 
[ajj^z = -48.7° (CHCI3, c=1.0) 

mmm d 

(IR. 2R, 3S, 5R, 6R) - 2 -7>^ F- 6 - 7;i/^n- 3 - h F □ 

^zy}iiy^u [3. 1. o]^^-y->-2, 6-v;^;i/#>m >^x5^;i^x7;t- 

(1) S^^H^T> >^^nn^i$'>2 OmLtC^^b;^c (IR, 2R. 3R, 

5R, 6R) -2-TvF-6-:7;i/:tn-3-t Hn:^S/t:v-^n [3. 1. 
o]A:^it>-2, 6-v:^3;i.4^>^ vx5^;vxx7";n 2 Omg^c, -7 s^c 

>X)V:^>mm7m7 SML^MTL^m. *?^T1. 5BtrBlJti^L;^Co-7 5V 

;n omL ^iD;i. H^sr^isim. mmmmrmmv. mm^ti yj^^u-^h 
^yy^- (i^vtiy)V:u:nryy)i.c2oo. Mmmm : ^^^y-mmJL9■ 
)V= 5 : 1) fCTMMb. (IR, 2R, 3R. 5R, 6 R) -2-Ti^F-6 

-7;l/:t^-3-FU:7;l/:t^^3^>:;^;^/i^x;^:t+vb'>'^7^ [3. 1. 0] 

A:^--y->-2, 6-i^tl}Vt->m >^X5^;i'X7.5^;H 6 6mg^#fcc 

■H-NMR(200MHz, CDCI3) 5 (ppm); 1. 35 (t, J=7. 0 Hz, 3H), 1. 38 (t, J=7. 0 Hz. 3H), 

2. 35-2. 50 (m, 2H), 2. 62-2. 86 (m. 2H). 4.31{q, J=7.0Hz, 2H), 4. 27-4. 55 {m. 2H), 

4. 94-5. 10 (m, IH). 

MS (FAB) (Pos)in/z; 434 (M+H) ^ 

[q!]b'' = -31.2° (CHCI3, c=0.4) 

(2)N, N-vp<5^;i'3js;i/A75 F6. 9mL\zmmvrz (IR, 2R, 3R, 
5R, 6R) -2-7i^F-6-7;V:tn-3- Fu:7;i/:tn^^>x;i/fc;i/ 
:t+vH>'i7n [3. 1. 0] ^^•^>-2, 6-z^ti)V^ym vX5";PxX 
x;V7 0 lmgtCM«im:^U':7A6 8 8mg, 18~^y^y 6-X-x;i/4 
2 8mg^in;lfcm, ^m#HMT. ^i^fcTl. 5 B^^^, MJC4 5r{lT 
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Mb. (IR, 2R, 3S, 5R, 6R) -2-7>^H-6-7;P':tn^3-h 
Hnc^S.tfv^D [3. 1. 0]-v+1j->-2, 6-i^tl)Vts>m 2. 6-v 
X5";1/XXt-;1/3 8 8mgSf#fco 

'H-NMR(200MHz,CDCl3) (5 (ppm); 1.34(t. J=7. 0 Hz, 3H). 1.36(t, J=7. 0 Hz, 3H), 
2. 16(dd, J=2. 9 Hz, 14. 9 Hz, IH), 2. 17-2. 30 (m. IH), 2.44 (dd, J=3. 1. 8.1Hz, 
IH), 2.61(dd. J=12.3, 16.0 Hz, IH), 2. 80-2. 99 (m, IH). 4. 29 (a, J=7. 0 Hz, 2H). 

4. 34 (a, J=7. 0 Hz, 2H) , 4. 48-4. 64 (m, IH) . 

MS (ESI) (Pos)ni/z; 324 (M+Na) 
[a]^'' = +6.4° (CHCI3, c=l. 0) 

(IR, 2S, 3R, 5R, 6R) -2-T^J-Z- (3, 4->?^nD^> 

^J)V7.)^y7-)V) -Q-y)V:^u-\iz^^u [3. 1. 0] ^^■y->-2,6 

-'Jts)Vt^ym ^^X5^;I.xX^;K (IR. 2S. 3R. 5R, 6R)- 
^-^^^'-s- (3, A-v^uu^yz>)V7.)Vy7-)]/) 

(1) ^mmm^T. -J^nu:^^y<Q. ImLtcJg^Ufc (IR, 2R, 3 

5, 5R, 6R) -2-T>^H-6-7;!/:tn-3-bHn:^vHv/7n [3. 

1. 0] ^:^i^>-2, 6-v;^;P:^>^ v^X^^JI/XXt-;]/ 3 6 4m g:5^DCt: 
Ui^>0. 2 ImLJC. -7 y-C 6 9 t:fCTv^ n DpC;^ > 1 . 2mLJC^ 

^^bfehU7;^:t□^^$^>x;^7i^>Mli7JctlO. 3 6mL^MTbfcc -77^: 

^^T3 0^r.m#L;tf^. 7k7^T3 O^Y^m^^Lfce vX5^;Vx-x;V3 OmL 

- (vU:^?^>: 7n':>y;i/C 2 0 0. MH^^ : A:^:-iJ->-i^^x^;i.= 5 : 
1) (-TUML. (IR. 2R, 3S, 5R, 6 R) - 2 -7^^ H- 6 -7;i.:t 
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n-3-hu:7;i/:tn^^>7.;i'fc;i/:t^vt:vi^D [3. i. o] ^^it> 

Mffi(200MHz,CDCl3) (5 (ppm) ; 1. 36 (t, J=7. 0 Hz, 3H), 1. 39 (t, J=7. 5 Hz. 3H), 
2.26-2.63 (1, 3H), 2. 91-3. 10 (m, IH). 4. 25-4. 45 (m, 4H). 5. 57(dd, J=9. 0. 2.9 
Hz, IH). 

MS (ESI) (Pos)iii/z; 456 (M+Na) + 
[oi],''= -41.4° (CHCI3, c=l. 1) 

(2) ^mmm^T. ^^y-Ji'ismLizmmLrc^h^j^j^sosmg^z. 

\zri^;<^)VX)l^:^^i^]^6. 4mL\zmmLrz ilR, 2 R, 3 S, 5R. 6 

R) - 2 -7i^ H- 6 -y)V:tn-3 - h u 7;^:t-a^^>x;V;j^-;i/:t+v- 

fciv^n [3. 1. 0] ^^-y->-2, 6-z^tl)Vt^>m >'X5^;i/X7.x;V3. 
2 3gSn^> 1 O^mmWLTzo >^x5^;i/x~7^;i/2 5 OmL^SP^. ±ltT 

^^mvTc 1 m^mmRnmm^mTkxmmvTz'^^. mjmmi- h u ^i^izxttm 

" (vU:^^>:7:3'>er';i/C 2 0 0 (fP^M^M). MPg^ji : A4--y->-i^ 
mx5^;i.= 10 : 1-5 : 1) \zrmmV. (IR, 2S, 3 R. 5R, 6 R) 

-2-TvH-3- (3, 4-v^'nD^>>';i/x;i':77x;i/) -6-:7;v;^d 
-ifv^^a [3. 1. 0] ^^it>-2. 6-i?:^j;i'3i^>^ vx^;i/XXx;p 
3. 3 bg^mtzo 

MMR(200MHz, CDCI3) 5 (ppffl) ; 1. 34(t, J=7. 0 Hz, 3H). 1. 38 (t, J=7. 0 Hz, 3H), 
2.20-2.49(111. 4H), 2.99-3.13(1. IH). 3. 68 (d, J=13. 6 Hz, IH). 3.84(d, J=13. 6 
Hz. IH). 4.22-4.51(1. 4H), 7. 16(dd, J=8. 1. 2.0 Hz. IH). 7.34-7.46 (1. 2H). 

MS (ESI) (Pos)m/z; 498 (M+Na) + 
[a],'' = +129.9° (CHCI3. c=0. 5) 

(3) T^h^b Fn7-^>1 0 OmL. RXSTi^l OmL\zmMhrz (IR, 2 S, 
3R, 5R. 6R) -2-7vH-3- (3, 4 -z^^ nu^>i^)iy,)ly y - 
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)V) -6-7;V:tD-t:v^D [3. 1. 0] ^^^>- 2 , 6 -i^tl JVt^yM 
S^X5^;l/XX ^JV3. 3 5 g }C1 M h U p< y A h5t:Fn7^> 

m^l. 7mL^Jnx.. m^\ZX\nfm^\.fz.. i^X5^;i.x-x;i/2 O OmL 

;i/C 2 0 0 (?n3feM^M), Jl§fm$« : -\^+h>-g^^x5^;i/=2 : 1) \zxm 

Mb. (IR, 2S, 3R, 5R, 6R) ~2-T^J-Z- (3, 4-v'iJ7n 

n^>i^;vx;V7 7x;i.) - e ~yjv:tn-\ii^^n [3. 1. o] ^4^i^->- 

2, 6 -v;^jl/7|^>M vX5^;i/X7>7^;i/2. 7 8g^#;^Co 
(4) 7"h7bFD77>0. 8mL, iStlK^KO. 4mL{C^^b7!!: (IR, 2 
S, 3R, 5R, 6R) -2-T5y-3- (3, 4 - Pn^>>?;i.7.;i/7 

7x;i/) -6-7;i/:tn-if>'^n [3. 1. 0] A^-y->- 2, 6 ->?^;i.4^ 
>M 5>x5^;1/xxt-;V4 imgtC7j<itjb'J5^'^A7K?p#;i 2mg^jnA. giis 

omL^iPA. ^latcxmr^im^bfeft. ^-ty^mmm (ag 5 ow-x 

8 Resin (HM). M^^^ : 7jc. 4 0 %t- h ^ h H D 7^ >7K?§ft. 1 
^?tL. (IR. 2S, 3R. 5R, 6 R) -2-757-3- (3, 4-v^ 

nD^>>?;i/X;i/77x;i/) - Q-y)Vtu-\ii^^u [3. i. o] ^^it> 

-2. 6 -v:^7;i/^>^2 5mg:&#feo 
(^iSf!l3) 

(IR, 2S, 3R, 5R, 6R) -2-7^7-3- (3, A-iy^nu^^y 
z^)V7.)Vy^ -6-yjV:tU-\izy^n [3. 1. 0] A^lJ->-2,6 

-'JtiJi^ym. vx5^;i^x7.T-;k RZS (ir, 2s. 3r, sr. 6R) - 
2-^57-3- (3, 4-v^nn^>>?;i.x;V7^x;v) ~e~y)l:tu~ 
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(1) F^-rT-rx-T-feh>l§4', v^i7nn^i$^>i. 46mLlzmmLrz (1 
R, 2S, 3R, 5R, 6R) -2-7vH-3- (3, 4-P^UU^>z^}V 
7s)Vy7-)V) -Q-y)V:tU-\izy^U [3. 1. 0 ] ^4^+)->- 2 , 6 - 5/ 
5 tl)V-f-ym. v^xg^jl/XX-r;!^? 3mg(3. 3-^nnji^m#m3 2mg^j]D 

tz.0 F^i'7<X-7-feh>|g>t>. Mtc3-i7nDii^m#mi Smg^ijpx.. 

1-2 : 1) izrmmh. (IR, 2S. 3R, 5R, 6R) -2-Ti^F-3 
- (3, 4-zy7;ua^>i?Jl7^)ly^-jl) - 6 -y )V:tn-'Eiy7^ u [3. 
1. 01 ^^^>-2, 6-z^tlJVt^>m S^X^;i/XXx;i'6 3mg. Sit;? (1 
15 R, 2S, 3R, 5R, 6R) -2-7>?H-3- (3, 4 - D n^>$^;i/ 

;^;v:7:tx;i^) - 6 -7;i/:tn-H5/iJ7n [3. i. o] A^it>-2,6-v 

(IR, 2S, 3R, 5R, 6R) -2-Ti>H-3- (3, 4-v^nD^> 

>?;i/x;^7^x;i/) -^-y)\^-^u-}ii/^n [3. 1. 0] ^:^^it>-2, 6 

20 --yti)'Vifsym i^x5^;i/XXT-;i/ : 

'H-NMR (200MHz. CDCI3) 6 (ppi) ; 1. 36 (t. J=7. 0 Hz, 3H) , 1. 38 (t, J=7. 0 Hz, 3H) , 
2.33(dd, J=14. 1, 8.4 Hz, IH). 2. 43-2. 61 (m. 2H), 2. 80-2. 97 (m, IH). 3.11-3.24 
(m, IH), 3. 79(d, J=13. 2 Hz, IH), 4.09{d, J=I3. 2 Hz. IH), 4. 25-4. 43 (m, 4H). 
7. 17(dd, J=8.4, 2.2 Hz. IH) , 7. 40-7. 50 (m. 2H). 

25 MS (ESI) (Pos) m/z: 514 (M+Na) + 
[q!]d^^ = +36.0° (CHCI3, c=0. 5) 

(IR, 2S. 3R, 5R, 6R) -2-Te^H-3- (3, 4-=y^UU^y 
-y)]/7.yvyi^-M -6-7;l':tn-Hv^P [3. 1. 0] ^4i-y->-2. 6- 

vi7;i/#>^ vx5^;i/X7.x;i/ : 
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MMR(200MHz,CDCl3) (5 (ppm): 1.36(t, M. 0 Hz, 3H), 1. 39 (t, J=7. 0 Hz, 3H), 
2. 33-2. 58 (m, 3H). 2. 86-3. 05 (m, IH). 3. 53 (dd, J=ll. 2, 8.1Hz, IH), 4.24-4.46 

(m, 6H), 7.28(dd, J=8. 4, 2. 2 Hz, IH), 7. 44-7. 56 (m, 2H). 
MS (ESI) (Pos)in/z; 530 (M+Na) + 
[aj^^^ = +7.9° (CHCI3, c=0.7) 

(2) mmm20 (s) tmmizLx. (ir, 2s, sr, 5r, 6r) -2 

-7>^F-3- (3, 4-P^UU^>z^)VX}Vy^-)V) - 6 - 7;i/:tn- If 

v^n [3. 1. 0] -^:^^>-2,6-z^tim>m ^^x5^;^xxx;^6 1 

mgckD. (IR. 2S, 3R, 5R, 6R) -2-T^J-3- (3, 4-v 

^nD^>>?;i.x;i/:7^-;i/) - 6 -7;i':tn-t:^>/7n [3. i. o] 

(3) mmm2(D (4) tlWI^fCbT, (1R. 2S, 3R, 5R, 6 R) -2 

-757-3- (3, 4-i^^aa^>z:?)Vx)ly^-M - 6 -7;i/:tn-tf 

v^n [3. 1. 0] ^^'^>-2,6~z^tl}V^^>m z>Ji^)VX.7.y^)V3 8 
mg^V). (IR, 2S, 3R, 5R, 6R) -2-T$y~3- (3, 
/7nn^>>?;i/X;i/7^r:;i/) - 6 -7;V:tn-l: n [3. l. o] A^^it 
> - 2 , 6 - >^;^j >M 1 7 m g $^#;^Co 

CIIJi^J4) 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3, 4->?i7nDA;> 

i^;i/x;i/7:tx;k) - 6 -7;i/:tn-t:f^i^n [3. 1. 0] ^^^>-2,6 

-z^tl)\^:^>m.RZ^(lR, 2S, 3 R. 5R, 6 R) - 2 -75 / - 3 - ( 3 , 

4-e^^nnA>v;i/X;i/7;^x;i/) -e-y)Vtn-\izy^n [3. 1. 0] 

(1) mmm2(D CS) iltl^fCtT. (1R, 2s, sr, sr. 6R) -2 

-7vF-3- (3, 4-v^nDA>v;i/x;i/7;tx;p) -6-7;i/:tn-H 
i/^n [3. 1. 0] A4^it>- 2, 6-5^:^7 ;i.:^>m vx5^;px;^x;n 9 
Omg-^-^^ (IR, 2S, 3R. 5R. 6 R) -2-757-3- (3, 4-i^ 
^'Dn-A>>?;i/7.;i/7:tx;v) ~ 6~y}Vtu~\ii^^u [3. i. o] A^-y- 
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(2) (IR, 2S, 3R, 5R, 6R) -2-7^7-3- (3, 

u^yz;)V7.)ly^~)]/) ~^-'y)Vi^u-\ii/^u [3. i. o] ^^it>- 
2, ^-Vti)'Vt^ym vX5^;i/XXx;H 0 8mg^6 0%fiit^ (W/V%) 1. 
0 8mL4>> 1 3 0^(^X3 BfBim^bfcc S^^zK^fb:^ 
hU'^A7j<l§l-f^^IT4'fPbfec ^t^^ITlBtfBljt^bfdt, -<:t>3^^#Jig (A 
G 5 0W-X8 Resin (H^), Wmm%\7Y.. 3 0%7"h^bHD7 

^yimm.. \ ^%\L^)i>yimm ^-T^tmu. (ir. 2s, 3r, sr, 

6R) -2-757-3- (3, A - -J ^ UU^y =y )\.7s)^'y ^ ~M -6-y 
;i/:tn-t:v^D [3. 1. 01 ^^-^y- 2, Q -i^tlJVt^ymi 6mg^m 

(IR, 2R, 3R, 5R, 6 R) -2, 3 -z^T ^ / - 6 -y )V^n-}iy^ 

n [3. 1. 0] ^+it>-2. 6—y:^)V:^ym vx5^;1/xxt-;k (i 

R, 2R. 3R, 5R, 6R) -2, 3 --JT ^ / - 6 -y }V:tU\£y^ U [3. 

1. 0] ^^■y->-2, 6-v:^7;i/3i?>^(D'&^£ 

(1) N, N->?^g^;i/^;i/A75 FSmLfC^^bfc (IR, 2R, 3S, 5 
R, 6R) -2-7>?F-6-7;P:tn-3-hU:7;i/:tnp<r$^>x;^4^x;v:t 
^v-tfv^n [3. 1. 0] A4^+f->-2, 6-v;^j;V#>m >^X5^;1/XX 
7";i/2 5 Omg^C. 7>^{b:^hU^A5 6mg^ilP;^. ^WCS O^rmmW^Tco 
-Jj^^JVJL-y-JVl 0 OmL ^KmrnmizM^. ^®X-t-;1/^I^^7K2 Sml 

2 0 0 mytmmm). mmmm ^^i^y-mm:L^)v= i o : d jctm^ 

(IR, 2R, 3R, 5R. 6 R) -2, 3 -^/7v F- 6 - :7;i/:tn Hi^ 

[3. 1. 0] ^4^-y->-2, 6-i^:^7;i'/j^>m vx^;i/x:;^^;n 7 5 
m g ^t#:rcc 

'H-NMR (200MHz, CDCI3) a (ppm) ; 1.34(t. J=7. 0 Hz, 3H), 1.40(t, J=7. 0 Hz, 3H), 
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2.25-2.57 (111, 4H), 3.94-4.04(1, IH), 4. 24-4. 45 (m, 4H). 
MS (ESI) (POS)]ii/z; 349 (M+Na)^ 
[a]^'' = +32.7° (CHCI3, c=0. 59) 

(2) mm 15 ml t7K 5 ml (Dm^mmizmmvrziiR, zr, sr, sr. 

6R).-2, 3-vT>^F-6-:7;V:tn-t:v^n [3. 1. 0] -\:^1t>- 

2, 6 -v:^;i/jj^>M vx5^ji^xxT-;i/i 7 Omg(c. 1 0 

2 5mg^JlPX.> 7jc^^H^T^jgT2 4BtrBim^b;to "fe-f h^Sii^. 5 
O'CTMffiT^^^^^b. (IR, 2R, 3R, 5R, 6 R) ~2,,3-i?7 
^y-6-7;U^Pt:v^D [3. 1. 0] ^^-^^-Z, 6-z:?^)lt^ym 

(3) mmm2(D (4) il^^f^bX. (1R, 2R, 3R, 5R, 6R) -2, 
3->'7^y-6-:7;i.:tnH5/^D [3. 1. 0] -\:^^y-2, 

t^>m 6-X5^;i.xXx;i/4 2mgj:D (IR, 2R. 3 R. 5R, 6 R) - 
2, 3-v7^y-6-7;i^:tDlfv^n [3. 1. 0] A+1t>-2, 

(«M6) 

(IR. 2R. 3R, 5R, 6 R) -2-T^y-3- (3, 4-i^^uU-<y 

z^)V7^y) -6-y)V:tU}iy^u [3. 1. 0] e-i^^)l. 

t-ym 'JJL^)VJL7.J-)V. -ElXS {IR, 2R, 3R. 5R. 6R) -2-T$ 

y-3- (3. 4-s^^nD^>v;i.7$y) - 6 -y;i/:tnt:s>i57n [3. 1. 
0] ^^^y~2, e>-i^ts}Vt.ym.(D^^ 

(1) T^h^t Fn7-7>7. OmL, 23:rX7K0. 7mLfC^^bfc (1 R, 2 
R, 3S, 5R, 6R) -2 -7>^H- 6 -:7;i/:tn- 3 -kHn^^v-t^v^ 

n [3. 1. Q-\ -^^•^y-2,e^~zytimym vxg-;i/X7;7^;i/2 4 5m 
g^clM^Up<5^;^5j^X7^>/T•^^bH^:7^>^^to. 8 GmL^jp^, 
^^fcTl 2BtrBlit#bfe„ vx5";i.x— 7";n 4mL{CT#i^L. ^lP;^^7jc 
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$^:^D^7i^;^A-X^y-;^=5 0 : 1) {CTMML, (IR, 2R, 3S. 
5R, 6R) -2-7$y-6-:7;i/:tn-3-t Hn^^v—Hv'^D [3.1. 
0] ^:^^y-2, 6-i^t}Jl^>m vX5^;i/XXx;H 6 3mg^#7to 
MMR (200MHz, CDCis) 5 (ppm) ; 1.32 it, J=7. 3 Hz, 6H), 2. 07-2. 23 (m. 2H), 2.41 
(dd. J=8. 1. 3.3 Hz, IH), 2. 71-2. 91 (i, IH). 4. 10-4. 41 (m. 5H). 
MS (ESI) (Pos) m/z; 276 (M+H)^ 
[a],'' = +2.8° (CHCI3, c=l. 5) 

(2) T-h^tHP:7^>0. SmLfCi^^bfc (IR, 2R, 3S, 5R, 6 
R) -2-T^y-6-:7;i.:tn-3-bHD4^v-t:v^n [3. 1. 0] 

m^^iD^x. m^^mMxm^i.. m^ymm')-v^)^2^\zxtmhfco mm\ 
;^: yr3^^>c2 0 0 mytmmm) . mmmmi-^^D-y-mm^i^jv^z 

1) IZXmmV. (IR, 2R. 3S. 5R, 6 R) - 2 - t -y^ h^i^ tl JVt^ 

x;i.y$y-6-7;i^:tn-3-hKp^v-b'>'^n [3. 1. 0] -\^i)-> 

-2, 6-i^tlJl:^>m >^X9^;i/X7.7^;i/2 1 4mg^#fe„ 
MMR(200MHz.CDCl3) 6 (ppm); 1. 29 (t. J=7. 0 Hz, 3H), 1. 30 (t, J=7. 0 Hz, 3H), 
1.44(s, 9H). 2.20-2.48 (1. 3H). 2. 77-2. 98 (m, 2H). 4. 07-4. 48 (in, 5H), 5.57 (s, 
IH). 

MS (ESI) (Pos)ni/z: 398 (M+Na)^ 
[a],'' = -14.0 (CHCI3. c=0. 9) 

(3) mmm2(D (D tmitcbT (1R, 2R, SS, SR, 6R) -2- 
t - y- h^iytl)Vts~}V7 y)l:t D - 3 - b F D^- v- u [3. 

1. oi^^-^y-2, s^x^;i.xxx;i/i. 4 7gj:D. (i 

R, 2R, 3S, 5R, 6R) - 2 - t h:^>';?j;i.fc;i/7$ y - 5 -:7;V 
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:tn-3-hij7;i/:tn^i5'>7.;i/^~;i/::r4^v-t:v^D [3. 1. 0] 

MMR(200MHz,CDCl3) 5 (ppm); 1. 25-1. 41 (m, 6H)-. 1.44(s, 9H), 2. 13-2. 26 (m, 
IH), 2.40-2.57(1. 2H), 2.97-3.20 (1, IE), 4. 14-4. 47 (in, 4H), 5. 32 (s. IH), 
5. 99(d, J=8.4 Hz, IH). 

MS (ESI) (Nega)m/z; 506 (M-H) " 
[a],'' = +79.8° (CHCI3, c=0.5) 

(4) N, N-5^^9";^7}^;^AT^ Fl 6. SmLfC^j^bfe (IR, 2R, 3 
S, 5R, 6R) -2-t-y^h^i^tJ)l'S-)V7^/-6-y)V:tn~S-h 
^Jy)V:tU^^yX)V:i^~)V^:^i^-}dzy^U [3. 1. 0 ] a4^+|->- 2, 6 - 
i?tl)l:e^>m >^X5^;PXX-7^;H. 6 3 gfCTi^-fb^hU-^AS 1 Smg^Jn 

A10 4mg^Jn;l7tm. 3 5 °C{3T 1 8 ^P^^^^Lt^o vX5^;i.x-7^;i.5 0 

m%:-^^-^y-^m:L.^)v=^'.i)\z.-xmm\.. (ir, 2r. sr, sr, 

6 R) - 3 -7>? H- 2 - t -^V^'yti)\,it^-)],y^ y - 6 - 7 ;i<':e-n If 
n[3. 1. 0] A:^it>-2, 6->^;^/;i.#>it >>x5^;Vx;^x;w 7 5mg 

'H-NMR(200fflz,CDCl3) 5 (ppm); 1.29(t. J=7. 0 Hz, 3H), 1.33(t. J=7. 0 Hz, 3H), 
1.45(s. 9H), 2.21-2.56(1, 3H). 2. 92 (dd. J=7. 7. 2. 4 Hz. IH), 3.78-3.88 (1, IH). 
4. 17-4.41(1, 4H), 5. OKs, IH). 
MS (ESI) (Pos) i/z; 423 (M+Na) 

= +0.79" (CHCI3. c=1.4) 
(5) mMm^(D (1) hnrnzl^-X (1R, 2R, sr. SR, 6R) -3- 
Te^H-2- t-:/h^i^;^;l.fc;i.T^y-6-:7;l.:tnH'>^P [3. 1. 
0]^4.^>-2, 6->?:^j;i.7j^>M vX5^;i.xXx;i.7 2 5mgJ;^3. (IR, 
2R, 3R. 5R, 6R) -3-T^y-2- t-7>+v;!j;i.fc;i.T$y- 
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6-7;i/:tDHv^n [3. 1. 0] -s^^>- 2, 6 -z^tl)Vt^>m z^X.^ 
JVjlX^)15 5 3m g^%rz. 

MMR(200MHz,CDCl3) (5 (ppm) ; 1- 30 (t, J=7. 0 Hz, 3H), 1. 32 (t, 7=7. 0 Hz, 3H). 
1.44(s. 9H), 2. 06-2.27 (111, 2H), 2.40-2. 55 (1, IH), 2.61-2.72(1, IH), 
3.28-3.47(1, IH), 4. 17-4. 41 (m, 4H). 5. 05 (s, IH). 

MS (ESI) (Pos) m/z; 397 (M+Na)^ 
la]/ = -14.2° (CHCI3, c=1.4) 

(6) ^^T> ^^7D^J^^;^A0. 8 8mLfCJt0bfc (IR, 2R, 3 R, 5R, 
6 R) - 3 -T^ y - 2 ~ t y - 6 nE vi; 

n [3. 1. 0] Ac^it>-2. 6->^:^j;i.7}^>i? vX5^;i.xxx;n 7 5m 
gfc. tfU>'>42/iL. srj?3, 4->^iJ7Dn^>>?;i.>rn$ HI 2 3mg^ 

3]'>y;i/C 2 0 0 (?P^M^^). MPfl^^^: i^nn*;!. A- 1 0 
0:1-50:1. y\:^4^>_g^^-i:5^;j,= 5 : 1) (CT^Mt. Cl 

R. 2R, 3R, 5R, 6R) - 2 - \. Y^=yti)],it.-)],y ^ j - ^ - (3, 
4-i^^DP^>>?;i.7^y) -6-y)l:tU\izy^n [3. 1. 0] ^4-1t> 
-2, 6-v;*7;PiJ^>^ ^^X5^;i.x;^x;i/9 Smg^tffco 
'H-NMR (200MHz, CDCI3) <5 (PPi) ; 1. 23-1. 34 (m, 6H) , 1. 44 (s, 9H) , 2. 03-2. 26 (1. 2 
H), 2.43(dd, J=13.0. 7.3 Hz. IH). 2.83-2.93 (1, IH), 3.02-3. 15 (1, IH). 3.71 
(d, J=13.2Hz, IH). 3.80(d, J=13. 2 Hz. IH). 4.12-4.39(1. 4H). 4.82(s, IH), 
7. IKdd, J=8. 1, 2.0 Hz, IH), 7.33-7.45 (1. 2H). 
MS (ESI) (Nega)i/z; 531 (M-H) " 
[q!]d" = -15. r (CHCI3, c=0.5) 

(7) m^T^ (IR, 2R, 3R, 5R, 6R) - 2 - t -7>^v;!7;i.fc 
)V7^/-3-i3, 4-v^nD^>>?;i.T$y)-6-7;i/:tPt:x^n[3. 
1. 01 ^:^^y-2, 6-i^tl)Vt^>m vX5^;l.x;^5^;i,2 8mg{C. 4^ 
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^m&rmmL. hr, zr, sr. sr. 6r) -2-7^7-3- (3, 

4-i:>^au^>z^)V7^j) -6-:7;p:tnHv^n [3. 1. 0] A4^it> 

(8) mmM20 (4) tmm\ZVX. (1R. 2R, sr. SR, 6R) -2 

1. 0] ^4^it>-2, 6-v:^;P3|^>^ i^x5^;i'XXT-;i/2 8mgJ;0. (1 
R. 2R. 3R. 5R. 6R) -2-T5y-3- (3. 4 -i^^ UU^>i^)V 

T$y) -6-:7;i.:tPifv^n [3. 1. 0] ^^^>~2, 6-i^fi)i^t^y 
Ml Img^mzo 

(IR. 2R. SR. 5R. 6R) -2-T5/-3- CN. N- (3, 
^un<>i^)V) ^^JVT^/) -6-:7;i.:tnt:v^D [3. l. 0] 

y-2, 6-i>ti)vt^>m vx5^;i.xx^;k su? (iR. 2r, sr, sr. 

6R) -2-75/-3- CN. N- (S. 4 -z^i; uu^yi^jv) ^^)V7^ 
n -6-7;l/:tDHv^n [3. 1. 0] Q-i>tl)Vt^>m(D 

(1) N, N-^J:^^}V^s)VI^r^'^l. 3 6mLfC^^Lfe (IR, 2R, 3 
R, SR. 6R) -2-t-^V^iytsm:=.)W^J-Z- (3, 
n^>>?;i/7^y) -6-7;V:tPlfv^D [3. 1. 0] A:^1t>-2, 6- 
v;^j;i.^>M '^X5^;i-xx5^;n 3 6mgtc^M:^7U'^A7 ImgJ^O?. 3-^ 

i\:^^)v^4nh^iMx. m^\zx3Bmmwhrzo m\^ir^mi-h^)^h7^ 

mm^Mx. mmji^Mzx2mmmhr^. ^mm^^t^^kx. m%^^m.7Kxik 
^^^i^rcm.M7mm'rv^)^K\zxm^\.rc. m^m^m^m. mm^mmym 

mhfzo B^^tiyA^n'^h^'^y^-a^^jtid'JV'.^n^^lVC 2 0 0 (fa 

ytmmm). mmmm:^=¥-^>~mmj:^)i=5 d \zxmu (ir. 2 
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R, 3R, 5R, 6R) -2- t-7>^v;^;V7}^-;VT^y-3- CN, N- 
(3, 4->?ii7nn^>i;;i/) _6-:7;i/:tnt:v^p [3. i. 

'H-NMR (200MHz, CDCI3) (5 (ppm); 1. 28 (t. J=7. 0 Hz, 3H), 1. 29 (t, J=7. 0 Hz, 3H), 
1.43(s, 9H), 2.11(s. 3H). 2. 16-2. 58 (in, 3H), 2. 80-3. 07 (m, 2H), 3. 29 (d, 7=13.6 
Hz, IH), 3.78(d, M3.6HZ, IH), 4. 05-4. 43 (m. 4H). 4. 86 (s. IH), 7.08 (dd. 
J=8.4, 1.8 Hz, IH), 7.31-7.41(01, 2H). 
MS (ESI) (Pos)]n/z; 547 (M+H) + 
[q!]/5 = -51.9° (CHCI3, c=0. 5) 

(2) mmmQo (?) tmm\z\.x. (ir. 2r, sr, sr, 6r) -2 

~t-^h^i^ts)V'^-)VT^^-^- CN. N- (3, 4-i?^7nD^>i^;i.) 
-6-7;i/:tPtf>-^n [3. 1. 0] ^:^it>- 2, 6 - 

;l'73^>^ vX5^;^X7.x;i/l 2 4mg<:J:D, (IR, 2R, 3R. 5R. 6 R) 
-2-T^y-3- CN, N- (3, 4-v^nn^>>?;i/) ^^)VTB.y^ - 
6-:7;v^:tnHv/7D [3. i. 0] A^it>-2, 6->^^;V3}^>^ ^jjl^ 

(3) ^»!I2<D (4) tl^^fcLT. (IR, 2R; 3R. 5 R, 6 R) -2 
-7$/-3- C(3. 4-v^7Dn^>e^;i.) -p^5";v-T^y] -6-7;i/ 
^tDHvi^D [3. 1. 0^ ^^^y-2,Q-zytl)W^ym VJi^)^!!^^ 
;i/9 4mgJ;r). (IR, 2R, 3 R, 5R, 6 R) -2-757-3- CN, 
N- (3, 4-i^i70D^>v;V) p(5^;i/T5y] - 6~y)V^u}iy^u [3. 
1. 0] -\+it>-2. 6->?;^/;i.7j^>M6 2mg$=f#fCc 

(«f!l8) 

(IR, 2R, 3R, 5R, 6 R) -2-7^7-3- (3, 4-v^nn^> 
W;i'75y) -6-:7;i.:tnifv^n [3, i. o ] A:^+h>- 2, 6 -s?;^ 

vX5^;VX7.7^;k (IR, 2R, 3R, 5R, 6R)-2-7 

5/-3- (3. 4-i?^DD^>vV;i/7$7) -6-7;i/:tPHvi^D [3. 

1. 0] A:^-y->-2, 6-v:^?;i.#>^©^^ 
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il) ^nu:t-JVAO. 1 7mLfcMbfe (IR, 2R, 3R, 5R, 6 R) 
-3-T^y-2-t h4^>-:^j;V:^-;i/7^ / - 6 - yjl^u Hv^ D [ 3 , 
1. 0] -.4^ij->-2, 6-v:^;i/7j^>^ i^x5^;i.xx5^;H 7mg(c, tiU 
v>7. RtXS, 4-v^Dn^>y^;i. ^ n U F 1 4mg $JD;1. 

^?^{c:.T3^r.m^bfc„ SJ5S?t?t^MffiT^iliLfe„ ^^g$^^A/7nTh/.^ 

/jN;l/A-X^y-;P=l 0 0 : 1) (CX^iMb. (1R. 2R, 3R, 5R, 6 
R) -2-t~^h^>^ti)Vts=.)Vr^y-3- (3, 4-i^!7un^yv^)i. 
7^j) -Q-y)V'tu\izy^u [3. 1. 0] ^^^y~2,Q-z?timy 
m vX5^;i/XXx;i/2 lmg^#/c„ 

'H-NMR(200MHz.CDCl3)5(pp]n); 1. 19 (t, J=7. 0 Hz, 3H), 1.31{t, J=7. 3 Hz, 3H), 
1.41(s, 9H), 2. 21-2. 64 (m. 3H), 2. 82-2. 91 (m. IH), 4. 07-4. 37 (m, 4H), 4.58 
-4.75(m, IH), 6.20(s. IH), 6. 39-6. 50 (m, IH), 7. 46-7. 57 (m, 2H), 7.80-7.85 (m, 
IH). 

MS (ESI) (Nega)iii/z; 545 (M-H)" 
[q!]d'' = +12. 1 (CDCI3, c=0. 9) 

(2) ^»!I60 (7) tnm\Z. (IR. 2R, 3 R, 5R, 6 R) -2-t 
-fh^i^t}}Ws-)Vr^J~3- (3, 4-i^57Dn^>W;i/75y) -e 

XXt-;H 0 7mgcfcf3 (IR, 2R, 3R, 5R, 6 R) -2-757-3- 
(3. A-V^UU^y^/^)V7^J) -6-y)V^U\izy^u [3. 1. 0] 

(3) mmm2(D (4) tmmz. CIR, 2R, 3R, 5R, 6R) -2-7 

(3, 4-v^Dn^>W;i/75y) -6-7;i/:tPlfv^D [3. 
1. 01 ^^1f>~2, 6-z^tl)Vt^>m v?X5^;i/X7;T-;i/4 8mgJ;t). (1 
R, 2R, 3R, 5R, 6R) -2-757-3- (3, 4-i^/7pn^>W 



)V7^y) -6-7;i^:tDlfv^n [3. 1. 0] ^c^+h>-2, 6-i^;t?;^.1^ 
>m2 4mg^#fco 
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(IR, 2R, 3R, 5R, 6R) -2-^^7-3- (3, 4-v^nn^> 
V^JV:t^zy) -6-:7;i/:tDt:v^n [3. 1. 0] ^:3f.^y-2, 
Jlt^>m. 2-^>v;VxXx;l/ 6~X.^AJi7.j^)V. RZS (IR, 2R, 3 
R, 5R, 6R) -2-7$y-3- (3, 4 -S^^ D D^> - 
Q-y]l:tu\i^y^u [3. 1. 0] A:^it>-2, 6-i^:^jit^ym(D^m 

(1) b°Uv>3. TmLJC^^bfc (IR. 2R, 3R, 5 R, 6 R) -2- 
Ti^H-6-7;P:tP-3-hHn:^>'tfv^D [3. 1, o]A^-y->-2, 

6->?;^j;i/^>^ 2--s>v;i/XX7^;V 6 -X5^;i/XX7^;P2 O 2mg 
mbS, 4-v^DD-^>yW;P2 3 4mg^Jn^, ^^^H^T. ^^T2 8 

^fBim#b;^co K^smmizmmjL^jvi 0 0ml ^Mx. ^(Dmm:ji=^Amm^ 
7n'^^>c2 0 o^Mmmm:^^^>-mmj:-^)v=i o d izxmmL. 

(IR. 2R. 3R. 5R. 6R) -2-TvH-3- (3. 4-9^UU^> 
V^JV^^zy) -6~yjl:tU\izy^u [3. 1. 0]^d^-y->-2. e-z^tl 
)Vt^>m 2-^>v;i/xX7^;i/ 6-x9^;i.xXt-;I/2 9 8mg$t#^Co 
'H-NMR(200MHz.CDCl3) 5 (ppDi): 1- 35 (t, J=7. 3 Hz. 3H), 2. 35-2. 55 (i, 3H). 2.77 
-2. 87 (in, IH), 4.31(q. J=7. 3 Hz, 2H), 5.24-5.46 (in, 3H), 7. 28-7. 60 (m, 6H), 
7. 90-8. 20 (m, 2H). 
MS (ESI) (Pos)di/z: 558 (M+Na) + 

(2) mmm2(D (3) tmmiz. (ir, 2r, 3r, sr. 6r) -2-7 

vH-3- (3, 4-v^nn-^>vV;k:t+>') -6-7;i.:tnifx^D [3. 

1. Ol^^-^y-Z, Q-iy:fy)Vt^ym 2-^>i^)VJLXi^JV 6-JL^JV 
XX7^;i/2 9 8mgJ;J9 (IR, 2R, 3 R, 5R. 6 R) -2-757-3- 
(3. 4->?^nn^>W;P:t^S/) - 6 -:7;v:tnifv^n [3. 1. 0] 

2 1 8mg^#fc. 

(3) XiS^y-;H OmL fc^^Lfc (IR, 2R, 3R, 5 R, 6R) -2- 
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;i/XX7^;P2 1 8mgf-. 5%Ayz^f7Ami 5 m g §jp A7j<*»fflmT. ^ 

^^'^T. IMMmmo. SmL^SD;^. 7j<-e 5 OmL tc^f^bm 
^:^>3cM'^^g (AG 5 0W-X8 Resin (HM). MF^M : 7^ 4 
0%-7"h^t: Hn7^>7j<^?t. 1 0%t:U v>7k?ttt) IZTmUL. (IR, 
2R. 3R, 5R. 6R) -2-T5/-3- (3. 4 - n D^>y^;pit 
^^i/) -6-:7;i.:tDtfv77D [3. 1. 0] -.:^it>-2, 6-i^ti)Vt^ym. 
2 5mg§#;t„ 

(^MMl 0) 

(IR. 2S. 3R, 5R. 6R) -2-7$/-3- (3, 4-i^^uu^> 
i^JVXAyy-JV) -Q-yjV-tXDd^y^u [3. 1. 0] ^^+f->-2,6- 

il) ^yz»V7)Vu-)V0. ^ml\zmm-^mz {IR, 2S, 3R. 5R, 
6R) -2-T^y-3- (3. 4-^J^UU^yz^)VX)Vyr-}V) -Q-y 
;i.:tnifv^n [3. 1. 0] Q-z^ts)Vt^ym2QmE\Z. ^ 

^'^T. 9 III ^tWXtz^. 5 0t:T3. 5B#^m#Lfeo m'^. 

K^^mm^w.}±-rmmh. wmtiyi^^w^v^yy^- (73-y;i.5 ocis 

mmm):mmmm tk ~ 7o%7-feh-hu;P7K^tt){cTffiMb. (i 

R, 2S, 3R, 5R, 6R) -2-757-3- (3. 4 - ^^7 DD^>i;;i. 

y.)Vy7:=-)V) -Q-y)V'tu}ii^^u [3. i. o] A4^it>- 2. 6 

)V^^>m 6 -^>v;i/XXT-;V5mg^#fe„ 

2. 19 - 2.43 (3 H, m), 2.47 - 2.63 (1 H. m), 2.96 - 3. 12 (1 H. i). 3.75 (1 

H. d. J = 13. 2 Hz), 3. 81 (1 H. d, J = 13. 2 Hz), 5. 22 (2 H, s). 7. 23 - 7. 54 
(8 H, in) 
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MS (ESI) (Nega) 482 (M-H)" 

mmm 1 1 ) 

(IR, 2S, 3R, 5R, 6R) -2-T^y-3- (3, 4->^i^nD^> 

v;vx;i/:7 7-;i/) -6-:7;i/:tPt'~>^7n [3. i. o] ^=i^+)->- 2, 6 - 

7^b^hHn7^>3. 5mL]S^lK7Kl. 7 mKDm^mmizmMhrc (1 R, 
2S. 3R, 5R, 6R) -2-75.^-3- (3, 4 - v^j7 D D^>vJ^7.;^ 
77-;^) - 6 -:7;i/:tnt:v^n [3. l. o] ^=^-^>- 2, 6 
ym z^Ji^)VxXT-)Vl 5 OmgfC. ^^^T^ TKm^bU^^'^AlTKfntll 7m 

T3 OmL fC^IRL 3 O^TO^^bfeo ^O^IRj^M^-T ?^->3^^tfJil (AG 5 
0W-X8 Resin (HM)> MH^^ : tK. 3 0 %x h 9 h K D 7 ^ >7j< 

1 0%tfU>?>7K^?^) fCT^Mb, (IR, 2S. 3R, 5R, 6 R) 
-2-T5y-3- (3, 4-i^^UQ^>i^)VX)ly7~)V) -6-7;i/jfP 
h'vi^P [3. 1. 0] A^1j->-2, 6->^:*?;i//}K>M 2 -X5^;^xXx;l/ 
7 3 m g ^=f#feo 

£i>T. ^JIM2, 3, 4, 5, 6, 7, 8, 9, 1 0 ]S^rJ? 1 1 fClBtfe© jb'&t/. 
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^ 1 . ^mm^^ntz^t^mommRxsmiy'-^ 











H 

YliiA 


X 

J.aCOOR^ 

T"'Coor2 
NH2 


» 


X 






Y 


NMR 


MS 




ffl. p. 

(x:) 


m 
m 


1 


F 


H 






(300 MHz. D2O. TMSP) 
2. 16 - 2. 32 (m, 2 H) 

2. 41 - 2. 50 (m, 2 H) 

3. 06 - 3. 18 (m, 1 H) 

4. 07 (s, 2 H) 

6. 97 - 7. 10 (m, 2 H) 

7. 35 - 7. 43 (m, 1 H) 


ESI 
(Nega) 

330 
(M-H)- 


+38. 7 
(C = 
0. 35 IN 
NaOH) 


>230 


2 


2 


F 


H 


H 


Ph 

•'lb 


(300 MHz, DjO, TMSP) 
2. 08 - 2. 35 (m, 4 H) 
2. 87 - 3. 00 (m, 1 H) 
3.78-4.01 (in, 2 H) 
7. 26 - 7. 62 (m, 9 H) 


ESl 
(Nega) 

(M-H) - 


+49.3 
(C = 
0.21 IN 
NaOH) 


>230 


2 


3 


F 


H 


H 




(300 MHz, D2O, TMSP) 

2. 16 - 2. 42 Ob, 4 H) 

3. 03 - 3. 13 (m, 1 H) 
3. 77 - 3. 87 (m, 5 H) 
7.00 (d, >8. 7Hz, 2 
H) 

7.35 (d. >8.7Hz, 2 
H) 


ESI 

(Nega) 
354 
(M-H) - 


+31.0 
(C = 
0. 48 IN 
NaOH) 


>240 


2 


4 


F 


H 


H 




(300 MHz, DjO, TMSP) 
2. 13 - 2. 54 (m, 4 H) 

2. 97 - 3. 19 (m, 1 H) 

3. 84 (s, 2 H) 

7. 03 - 7. 29 (n 2 H) 
7. 33 - 7. 55 (m, 2 H) 


ESI 
(Nega) 

342 
(M-H) - 


+25.4 
(C = 
0. 20 IN 
NaOH) 


>243 


2 


5 


F 


H 


H 




(300 MHz, D2O, TMSP) 

1. 31 (s, 9 H) 

2. 20 - 2. 47 (m, 4 H) 

3. 06 - 3. 20 (m, 1 H) 
3. 83 (s, 2 H) 

7. 32 - 7. 40 (m, 2 H) 
7. 46 - 7. 56 (m, 2 H) 


ESI 
(Nega) 

380 
(M-H) - 


-1. 14 
(C = 
0. 63 IN 
NaOH) 


>271 


2 


6 


F 


H 


H 


CF3 


(300 MHz, D2O, TMSP) 
2. 16 - 2. 47 (m, 4 H) 
3.04-3.15 (m, 1 H) 
3.89 (d. 7=13. 2 Hz, 
I H) 

3.94 (d, 7=13. 2 Hz, 
1 H) 

7. 50 - 7. 78 1st, 4 H) 


ESI 
(Nega) 

392 
(M-H) - 


+38.9 
(C = 
0. 36 IN 
NaOH) 


>271 


2 



54 



7 


F 


H 


H 


Br 


(300 MHz, D2O, TMSP) 

2. 11-2.43 (m, 4H) 

3. 23 - 3. 36 (m. 1 H) 
4.20 (d, M3.4HZ, 
1 H) 

4.26 (d. /=13.4Hz, 
1 H) 

7. 53 - 7. 75 (m. 3 H> 

7. 94 (t, M. 8 Hz. 2 
H) 

8. 35 (d, M. 6 Hz, 1 
H) 


ESI 
(Nega) 

452 
(M-H)- 


[ale" 
+53. 6 
(C = 
0. 20 IN 
NaOH) 


]>280 


2 


8 


H 


H 


H 




(500 MHz, D2O, TMSP) 
1. 60 (dd, J = 3. 1, 
3. 1 Hz) 

1. 93 - 1. 96 (m, 1 H) 

2. 03 - 2. 05 (m, 1 H) 
2. 15-2. 19 (m, 2H) 

2. 69 (dd, J=8. 5, 
9. 7 Hz, 1 H) 

3. 77 (d, J=14. 0 Hz, 
1 H) 3. 81 (d, J=14. 0 
Hz. 1 H) 

7.31 (dd, J=8. 5, 
1. 8 Hz, 1 H) 
7. 53 (d, J=8. 5 Hz. 1 
H) 

7.58 (d, J=l. 8 Hz, 1 
H) 


ESI 
(Nega) 

374 
(M-H)- 


+22.0 
(C = 

0. 033 
IN 

NaOH) 


>289 


2 




















9 


F 


H 


H 


CI 


(300 MHz, D2O, TMSP) 

2. 17 - 2. 48 (m. 4 H) 

3. 04 - 3. 13 (m, 1 H) 
3. 80 (d. M4. 9 Hz, 
1 H) 

3. 85 (d, 7=14. 9 Hz. 
1 H) 

7.31 (d. 7=8. 1 Hz, 1 
H) 

7. 53 (d, 7=8. 1 Hz. 1 
H) 

7.59 (s. 1 H). 


ESI 
(Nega) 

(M-H) - 


+47. 5 
(C = 
0.41 IN 
NaOH) 


>220 


2 


10 


F 


H 


H 


CI 


(300 MHz. DjO. TMSP) 
2. 16 - 2. 29 (ill, 1 H) 
2. 44 - 2. 49 {m, 1 H) 

2. 77 - 2. 88 (m, 2 H) 

3. 44 - 3. 53 (m, 1 H) 

4. 05 (d. 7=13. 1 Hz. 
1 H) 

4. 26 (d. 7=13. 1 Hz, 
1 H) 

7. 29 (d. 7=8. 5 Hz, 1 
H) 

7. 56 (s, 1 H) 

7. 60 (d, M. 5 Hz, I 

H). 


ESI 
(Nega) 

408 
(M-H)- 


+79. 7 
(C = 
0. 30 IN 
NaOH) 


>160 


3 



wo 2005/000790 



PCT/JP2004/009384 



55 



11 


F 


H 


H 


CI 


(300 MHz. D2O. TMSP) 
2. 33 - 2. 45 (IB. 3 H) 
2. 82 - 2. 94 (in, I H) 
3.98 (dd. MO. 1. 
9. 48 Hz. 1 H) 
4.55 (d, 7=15. 2 Hz. 
1 H) 

4. 60 (d, 7=15. 3 Hz, 
1 H) 

7. 37 (d. M. 5 Hz, 1 
H) 

7. 63 (d. 7=8. 5 Hz, 1 
H) 

7. 64 (s, 1 H) 


ESI 
(Nega) 

424 
(M-H) - 


[a] 
-5. 1 
(C = 

NaOH) 


>230 


4 


12 


F 


H 


H 


v. 

CI 


(300 MHz, D2O, TMSP) 
2. 24 - 2. 55 (m, 2 H) 
2. 57 - 2. 94 (m, 2 H) 
3.51-3.72 im. 1 H) 
7. 34 - 7. 60 (m, 2 H) 
7. 64 - 7. 80 (m, 1 H) 


ESI 
(Nega) 

378 
(M-H) - 


+62.0 
(C = 
0.26 IN 
NaOH) 


>235 


2 
2 


13 


F 




H 


F 

s^On^ci 


(300 MHz, DjO, TMSP) 
2. 09 - 2. 62 (m, 4 H) 
3.11-3.40 (m, IH) 
3.79-4. 11 (m, 2H) 

6. 87 - 7. 23 (m, 1 H) 

7. 32 - 7. 61 (m, 1 H) 


ESI 
(Nega) 

394 
(M-H)- 


+66. 9 
(C = 
0.23 IN 
NaOH) 


>234 


14 


F 




H 


SPr 


(300 MHz, DjO, TMSP) 

0. 79 - 1. 00 (m, 3 H) 

1. 20 - 1. 67 (m, 4 H) 

2. 22 - 0. 81 (m, 6 H) 

3. 08 - 3. 30 (Bi. 1 H) 


ESI 
(Nega) 

290 
(M-H)- 


-5.42 
(C = 
0. 12 IN 
NaOH) 


>261 


2 


15 


F 


H 


H 


Me 


(300 MHz, TMSP) 
I. 48 - 1. 62 (m, 3 H) 

1. 82 - 1. 94 (m. 1 H) 

2. 05 - 2. 32 (ffi, 2 H) 
2.43-2.71 (Bi, IH) 
2. 83 - 3. 03 (m, 1 H) 
4. 04 - 4. 24 (Bi, 1 H) 
7. 27 - 7. 52 (bi, 5 H) 


ESI 
(Nega) 

338 
(M-H) - 




>307 


2 


16 


F 


H 


« 


S 


(300 MHz. DzO, TMSP) 
2. 06 - 2. 60 (bi, 4 H) 
2.91-3.08 (m, 1 H) 
5. 43 (s, 1 H) 
6. 99 - 7. 25 {m, 4 H) 

4. Oj 00 vlll, ^ SI) 


ESI 
(Nega) 

436 
(M-H) - 


+15.4 
(C = 
0.36 IN 
NaOH) 


>243 


2 


17 


F 


H 


H 




(300 MHz, D2O, TMSP) 

2. 33 - 2. 79 (bi. 4 H) 

3. 77 - 3. 86 (m. 1 H) 


ESI 
(Pos) 
241 
(M+Na) + 


-39.3 
(C = 
0. 14 IN 
NaOH) 


>256 


5 
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18 


F 


H 


H 


T ^' 

CI 


(300 MHz, D2O, TMSP) 
2.31-2.77 (m. 4H) 
3. 59 - 3. 74 (B, 1 H) 
4.06 (d. MS. 5 Hz. 
1 H) 

4. 15 (d. 7=13. 5 Hz, 
1 H) 

7. 35 (d, 7=7. 8 Hz, 1 
H) 

7. 58 - 7. 64 (m, 2 H) 


ESI 
(Nega) 

375 
(M-H) - 


(C = 
0. 29 IN 
NaOH) 


>190 


6 


19 


F 


H 




CI 


(300 MHz, B2O, TMSP) 
2.31-2.41 (m, IH) 
2. 45 - 2. 53 (m, 1 H) 
2. 64 (s, 3 H) 

2. 73 - 2. 82 (m, 2 H) 

3. 72-3. 82 (m, 1 H) 
4.01 (d, 7=13. 4 Hz, 
1 H) 

4. 27 (d, 7=13. 4 Hz, 
1 H) 

7.35-7.41 (m, 1 H) 
7. 61 - 7. 69 (m, 2 H) 


ESI 
(Nega) 

389 
(M-H) - 


-35. 2 

0.51 IN 
NaOH) 


!>164 




20 


F 


H 


H 


CI 


(300 MHz, D2O. TMSP) 
2.33 - 2.42 (in, 2 H) 
2. 57 - 2. 67 (m, 2 H) 
4. 46 - 4. 55 (m, 1 H) 
7. 58 - 7. 68 (m, 2 H) 
7. 87 - 7. 90 (m. 1 H) 


ESI 
(Nega), 

389 
(M-H)- 


46.0 
(C = 
0. 34 IN 
NaOH) 


>210 


8 


21 


F 




H 


0 

CI 


(300 MHz, D2O, TMSP) 
2. 40 - 2. 45 On, 2 H) 
2. 71 - 2. 77 On, 2 H) 
5. 28 - 5. 36 (n, 1 H) 
7.68 (d. 7=8. 5 Hz, 1 
H) 

7. 89 (d. 7=8, 5 Hz, 
1 H) 

8. 16 (s, 1 H) 


(Nega) , 
390 
(M-H) - 


+9. 2 
(C = 
0. 23 
MeOH) 


>270 


9 


22 


F 


Et 


Et 




(200 MHz, CDCI3, 
IMS) 

1. 30 (t, J=7. 5 Hz, 3 
H) 

1. 35 (t, J=7. 0 Hz. 3 
H) 

2. 04 - 2. 45 (Di, 4 H) 
2.87 - 3.03 (m, 1 H) 

3. 93 (d. J=14. 5 Hz. 
1 H) 

4. 14 (d. J -14 5 nZ, 
1 H) 

4. 14 - 4. 39 (m, 4 H) 
6.86 - 6.95 (e, 2H) 
7.19 (dd. J=4.8. 
1. 8 Hz. 1 H) 


ESI 
(Pos), 

410 
(M+Na) + 


+80. 88 
(C = 
0.61 

CHCI3) 


oil 


2 
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23 


F 


Et 


Et 


Ph 


(200 MHz. CDCI3, 
TMS) 

1.30 (t. J=7.0Hz. 3 
H) 

1.31 (t, J=7.0Hz, 3 
H) 

2. 00 - 2. 36 (m, 4 H) 

2. 68 - 2. 84 (m, I H) 

3. 80 (s. 2 H) 
4.14-4.36 (in, 4H) 
7.18-7.51 (m. 9H) 


ESI 
(Pos) , 

480 ' 
(M+Na) * 


+46. 6 
(C = 
0. 32 
CHCI3, 


oil 


2 


24 


F 


Et 


Et 




(200 MHz. CDCI3. 
TMS) 

1. 30 (t, /=7. 5 Hz, 3 
H) 

1.34 (t, 7=7.0 Hz, 3 
H) 

2. 03 - 2. 14 (m, 1 H) 
2. 21 - 2. 40 (m, 3 H) 

2. 77 - 2. 95 (m, 1 H) 

3. 72 - 3. 83 (m, 5 H) 

4. 16 - 4. 39 (ffl, 4 H) 

6. 79 - 6. 87 (m 2 H) 

7. 17 - 7. 25 (m, 2 H) 


ESI 
(Pos) , 

(M+Na) + 


+71. 1 
(C = 
0. 18 
CHCI3, 


oil 


2 


25 


F 


Et 


Et 


XX, 


(200 MHz, CDCI3, 
TMS) 

1. 22 - 1. 44 (ai, 6 H) 

2. 02 - 2. 19 (m. 1 H) 
2. 20 - 2. 43 (m, 3 H) 
2. 79 - 2. 98 (m. 1 H) 
3. 69 - 3. 93 (ffl. 2 H) 
4. 14 - 4. 42 (m, 4 H) 

6. 93 - 7. 09 (di, 2 H) 

7. 20 - 7. 37 (m, 2 H) 


ESI 
(Pos). 
422 

(M+Na) * 


(C "= 
0. 44 

CHCI3, 


oil 


2 


26 


F 


Et 


Et 




(200 MHz, CDCI3, 
TMS) 

1.20 - 1.42 (m, 15 
H) 

2. 03 - 2. 15 (ffl. 1 H) 
2. 20 - 2. 43 (m. 3 H) 

2. 82 - 2- 96 (SI, 1 H) 

3. 73 (d, J=I3. 2 Hz, 
1 H) 

3. 82 (d, J=13. 2 Hz, 
1 H) 

4. 15 - 4. 41 (ji, 4 H) 
7. 15 - 7. 37 (ffl. 4 H) 


ESI 
(Pos) , 

460 
(M+Na) * 


+46. 3 
(C = 
0. 50 

CHCI3, 


oil 


2 
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27 


F 


Et 


Et 


CF3 


(200 MHz, CDCI3. 
TMS) 

1.19-1.42 (IB. 6H) 
2. 02 - 2. 43 (m. 4 H) 

2. 81 - 2. 95 (m, I H) 
3.83 (d. /=13.2Hz, 
1 H) 

3. 96 (d, 7=13. 2 Hz, 
1 H) 

4.07-4.41 (in. 4 H) 
7. 33 - 7. 65 (IB. 4 H) 


ESI 

450' 
(M+H) + 


+77.3 
(C = 
0. 27 
CHCI3, 


oil 


2 












(200 MHz, CDCI3, 
TMS) 

1.30 (t. J=7.0Hz, 3 










28 


F 


Et 


Et 




H) 

1. 34 (t, J=7. 0 Hz, 3 
H) 

2. 03 - 2. 14 (m, 1 H) 
2. 21 - 2. 44 (m. 3 H) 
3.01-3. 15 (m, 1 H) 
4. 05 - 4. 40 (m, 6 H) 
7. 45 - 7. 64 (m, 3 H) 

7. 78 (t. J=8. 1 Hz, 2 
H) 

8. 30 (d, J=8. 3 Hz, 1 
H) 


ESI 
(Pos) , 
532 


+101.7 
(C = 
0.32 
CHCI3) 


oil 


2 


29 


H 


Et 


Bn 


CI 


(200 MHz, CDCI3, 
TMS) 

1. 24 (t. M. 3 Hz, 3 
H) 

1.77 (dd, 7=2,3, 

2. 3 Hz, 1 H) 
1.80-2. 17 (m, 4H) 

2. 46 - 2. 55 (m. 1 H) 

3. 65 (d. 7=13. 6 Hz, 
1 H) 

3. 82 (d, 7=13. 6 Hz, 
1 H) 

4. 09 (q, 7=7. 3 Hz. 2 
H) 

5. 23 (s. 2 H) 

7. 11-7. 16 (m. IH) 
7. 33 - 7. 44 (m, 7 H) 


ESI 
(Pos). 

516 
(M+Na)* 


[a] 

+86. 35 
(C = 
0. 23 

CHCI3) 


oil 


2 
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{300 MHz. CDC I J, 
TMS) 

1.31 (t, 7=7. 2 Hz. 3 
H) 










30 


F 


Et 


Et 


CI 


1. 35 (t, 7=7. 2 Hz. 3 
H) 

2. 08 - 2. 15 {m, 1 H) 
2. 24 - 2. 40 (Di, 3 H) 

2. 86 - 2. 93 (in, 1 H) 
3.73 (d, 7=13. 4 Hz, 
1 H) 

3. 88 (d, 7=13. 4 Hz. 
1 H) 

4.21-4.37 (m, 4 H) 
7.15 (dd. 7=8.2, 
2. 2 Hz, 1 H) 
7. 36 (d, 7=8. 2 Hz, 1 
H) 

7. 42 (d, 7=2. 2 Hz. 1 
H) 


ESI 
(Pos) , 

472 
(M+Na) * 


+94.4 
(C = 
0. 25 
CHOI 3) 


oil 


2 


31 


F 


Et 


Et 


CI 


(200 MHz. CDCI3. 
TMS) 

1. 34 (t, 7=7. 0 Hz, 3 
H) 

1. 35 (t, 7=7. 0 Hz, 3 
H) 

2.30 - 2.43 (Di. 3H) 

2. 78 - 3. 12 (in, 2 H) 

3. 80 (d, 7=13. 2 Hz. 
1 H) 

4. 19 - 4. 36 (m, 5 H) 
7.17 (dd. 7=8.4. 
2. 2 Hz. 1 H) 
7.44 (d. 7=8. 4 Hz, 1 

H) 

7. 44 (d, 7=2. 2 Hz, 1 
H) 


ESI 
(Pos) , 

488 , 
(M+Na) ' 


+59, 1 
(C = 
0. 32 

CHCI5) 


oil 


3 












(200 MHz. CDC I J, 
TMS) 

1. 34 (t. 7=7. 0 Hz. 3 










32 


F 


Et 


Et 


CI 


H) 

1. 36 (t, 7=7. 0 Hz, 3 
H) 

2. 28 - 2. 42 (m, 3 H) 
2.83-3.01 (m, 1 H) 
3.41-3.53 (m, 1 H) 
4. 23 - 4. 37 (m, 6 H) 

7 98 Wfl T-B A 

1. 8 Hz. 1 H) 

7.46 (d. .^8. 4 Hz. 1 

H) 

7.55 (d. >1.8Hz, 1 
H) 


ESI 
(Pos) , 

482 
(M+H) ' 


+24.0 
(C = 
0. 86 

CHCla) 


oil 


4 
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(200 MHz. CDCI3. 
TMS) 

1.31 (t. 7=7. 5 Hz. 3 
H) 










33 


F 


Et 


Et 


CI 


1.39 (t. M.3HZ. 3 
H) 

2. 13 - 2. 35 (m, 2 H) 
2. 43 - 2. 74 (m, 2 H) 
3.26-3.41 (id, 1H) 
4. 18 - 4. 46 On. 4 H) 
7. 26 (s. 1 H) 
7. 32 (d, .^1. 3 Hz. 1 
H> ' ' ' 
7. 60-7. 61 (Di. 1 H) 


ESI 
(Pos) , 

458 
(M+Na) * 


+71. 2 
(C = 
0. 28 
CHCI3, 


oil 


2 












(200 MHz. CDC 1 3. 
TMS) 

1.31 (t, J=7. GHz, 3 










34 


F 


Et 


Et 


F 


H) 

1. 34 (t, J=7. 0 Hz, 3 
H) 

2. 06 - 2. 17 (m, 1 H) 
2. 23 - 2. 53 (w, 3 H) 
2. 96 - 3. 12 (m. 1 H) 
3.83 (d. J=13. 2Hz, 
1 H) 

3.98 (d, J=13. 2Hz, 
1 H) 

4. 11-4.41 (m, 4H) 

6. 77 - 6. 93 (Di, 1 H) 

7. 19-7.34 (m, 1 H) 


ESI 
(Pos) . 

474 
(M+Na) + 


+81.8 
(C = 
0. 30 


oil 


2 


35 


F 


Et 


Et 


SPr 


(200 MHz. CDCI3. 
TMS) 

0.89 (t, >6.8Hz, 3 
H) 

1.19-1.61(111. 10 H) 
2. 06 - 2. 69 (in. 6 H) 
2. 83 - 3. 03 (m. 1 H) 
4.14-4.40 (m. 4H) 


ESI 
(Pos), 

348 
(M+H)* 


[a] 

+30.5 
(C = 
0. 24 

CHCI3) 


oil 


2 










Me 


(200 MHz. CDC 1 3, 
TMS) 

1. 20-1. 40 (m, 6 H) 
1. 49 (d, 7=7. 0 Hz, 
6/5 H) 

1. 57 (d, 7=7. 0 Hz, 
9/5 H) 

1.92 - 2.25 (m, 3H) 
2.40 - 2.78 (m, 2H) 
4. 07 - 4. 39 (m. 5 H) 
7. 14 - 7. 38 (m. 5 H) 


ESI 
(Pos) , 

418 
(M+H) + 




oil 


2 
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(ZOO MHz. CDCI5, 
TMS) 

1. 29 (t. J=7. 0 Hz. 3 
H) 










37 


F 


Et 


Et 


S 


1. 33 (t, J=7. 0 Hz. 3 
H> 

2. 00 - 2. 13 (m, 1 H) 
2. 19-2.36 (m, 3 H) 
2.68-2.81 (bi, 1H) 

4. 14 - 4. 40 (m, 4 H) 

5. 51 (s, I H) 6. 90- 
7. 08 (m, 4H) 7. 21 - 
7.31 (m, 2H) 7. 36- 
7. 48 (m, 2 H) 


ESI 
(Pos) . 

516 
(M+H) + 


+41. 2 
(C = 

CHCI3, 


oil' 


2 












(200 MHz, CDC) 3, 
TMS) 

1.31 (t, /=7.0Hz, 3 
H) 

1. 34 (t, 7=6. 2 Hz, 3 
H) 










38 


F 


Et 


Et 


CI 


2. 03 - 2. 28 (Di, 3 H) 
2.35-2.51 (m, 1 H) 

2. 94 - 3. 08 (m, 1 H) 

3. 77 (s, 2 H) 

4. 16 - 4. 40 (m, 4 H) 
7. 12 (d, 7=7. 9 Hz, 1 
H) 

7. 35 (d, 7=7. 9 Hz, 1 
H) 

7. 40 (s, 1 H) 


ESI 
(Pos) , 

433 
(M+H) * 


[«]/^ 
-8.4° 
(C = 
0.56 
CHCI3) 


oil 


6 












(300 MHz, CDCI3, 
TMS) 

1.33 (t. M.OHz. 3 
H) 










39 


F 


Et 


Et 




1.35 (t, M.OHz, 3 
H) 

2. 06 (s. 3 H) 

2. 03 - 2. 21 (m. 1 H) 

2. 23 - 2. 60 (1. 3 H) 

2. 68 - 2. 84 (m, 1 H) 

3. 22 (d. M4. 1 Hz. 
1 H) 

3. 97 (d. 7=14 1 Hz 
IB)' 

4. 18 - 4. 32 (m, 4 H) 
7.07 (dd, 7=8.1. 

2. 0 Hz. 1 H) 

7. 30 - 7. 39 (m, 2 H) 


ESI 
(Pos), 

447 
(M+H)* 


-24. 9° 
(C = 
0. 84 
CHCI3, 


oil 


7 



62 



40 


F 


Et 


Et 


1 

CI 


(200 MHz, CDC] 3. 
TMS) 

1.30 (t, 7=6. 8 Hz. 3 
H) 

1. 33 (t. M. 0 Hz, 3 
H) 

2. 09 - 2. 43 (m, 3 H) 
2. 53 - 2. 38 (ui, 1 H) 
4. 19 - 4. 38 (m, 4 H) 
4.52-4.71 (i, IH) 
7. 48 - 7. 55 (m, 2 H) 
7. 75 - 7. 84 (m, 1 H) 


ESI 
(Pos) , 

469 
(M+Na) ♦ 


+8. 3 
(C = 
0. 93 
CHCI3) 


oil 


8 












(200 MHz, CDCI3. 
TMS) 

1.33 (t, M.SHz, 3 
H) 

2. 25 - 2. 80 (tt 4 H) 

4. 28 (q, >7. 3 Hz, 2 
H) 

5. 05 - 5. 13 (m, 1 H) 
5. 16 (d, 7=12. 3 Hz. 
1 H) 

5.31 (d. 7=12. 3 Hz, 
1 H) 

7. 24 - 7. 36 (1, 5 H) 
7.44 (d, >8.4Hz. I 
H) 

7.57 (dd. 7=8.4. 

2. 20 Hz. 1 H) 

7. 90 (d. 7=2. 2 Hz, 1 

H) 










41 


F 


Et 


Bn 


CI 


ESI 
(Pos) , 

532 
(M+Na) * 


+31. 8 
. (C = 
0. 547 
CHCI3) 


oil 


9 


42 




H 


Et 


CI 


(300 MHz. CD3OD. 
TMS) 

1.36 (t. 7=7. 2 Hz. 3 
H) 

2. 19 - 2. 48 (m, 4 
H) 

2.17-3.31 Oil. 3H) 
1. 60 - 4. 40 un. I w 
7. 27 (d, M. 3 Hz. 1 
H) 

7. 47 (d, 7=8. 3 Hz, 1 
H) 

7. 52 (s, 1 H) 


ESI 
(Nega) 

420 
(M-H) - 






11 
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43 


F 


7- 

Bu 


H 


■1?. 

CI 


(300 MHz. CD3OD. 
TMS) 

0. 94 (d. 7=6. 7 Hz. 6 
H) 

1. 86 - 1. 99 (in, I H) 

2. 23 - 2. 62 (m, 4 H) 

2. 99 - 3. 08 (m, 1 H) 

3. 76 (d, /=13. 0 Hz, 
1 H) 

3.81 (d, 7=13. GHz, 
1 H) 

3. 96 (d. 7=6. 7 Hz. 2 
H) 

7.27 (dd, 7=8.4, 
I. 9 Hz. 1 H) 
7.45 (d. 7=8. 4 Hz. 1 
H) 

7.52 (d. 7=2.0 Hz. 1 
H) 


ESI 

(Pos) , 
472 
(M+Na) + 






10 


44 


F 


Bn 


H 


Y^C! 
CI 


(300 MHz. CD3OD, 
TMS) 

2. 19 - 2. 43 (8 H. 

Bl). 

2. 47 - 2. 63 (1 E 

m), 

2. 96 - 3. 12 (1 H. 
m). 

0, td VI n, Q, J — 
13. 2 Hz) , 

3. 81 (1 tt d. J = 
13.2 Hz). 

5.22 (2 H. s). 
7. 23 - 7. 54 (8 H. nO 


ESI 

(Nega) 
482 
(M-H) ~ 






10 



it^mmm -air, 2s, sr, sr. 6r) -2-7^7-3- (^^y 

:^y-2-^)V:k^)\7s)Vy y-)V) - 6 -y)V:tn}ii^^a [3. 1. 0] ^ 
it^mm^Z : (IR, 2S, 3R, 5R, 6 R) -2-7^7-3- (2-y 

x-;i/^>i;;i/x;i/:7 7n;i/) -Q-y)V:tu\ii^^u [3. i. o] ^^•y-> 
-2, Q-^Jti)W-ym. 

fb^t/#^3 : (IR, 2 S, 3R, 5R, 6 R) -2-7^7-3- {A-^ 

h^>'-^>s^;i/x;i/7Tn;i.) -&-y)Vtu\iiy^u [3. i. o] ^:t^it> 
-2. 6~i>:^;;l//}^>M^ 

^b^#/#-^4 : (IR, 2S. 3R, 5R. 6 R) -2-7^7-3- U-y 
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Jl:tn-<>i^JVX)Vyy-jl,) -e~y)V:tU}d>-^u [3. 1. 0] A4^it> 
-2, 6~zytl)V:!^>m. 

<b^«^5 : (IR, 2S, 3R, 5R, 6 R) -2-7^y-3- (4-t 

it^^m^e : (IR, 2S, 3R, 5R, 6R) -2-7^7-3- (3-h 
')y)V:^n:^^)V-<.yiy)V7.)Vy7:=.)V) - 6 -:7;^:t^t:v^^ [3. l. o] 

fb#«^7 : (IR, 2S, 3R, 5R, 6 R) -2-7^7-3- 

^'^-'^y^^y-2-^}V^^)V7.)Vy7-)V)~Q-y)V^U\ii.^U[Z. 
1. 0] A4^it>-2. 6->?;^j;i/3K>^, 

^l:^tl#^8 : (IR. 2S. 3R. 5R. 6 R) -2-757-3- (3, 4 

-'J^uu-^yi^)VX)Vy7-)V) -tfv^n [3. i. o] A4^it>-2,6 

i\:^mm^9 : (IR, 2S. 3R, 5R, 6 R) - 2 -75 7 - 3 - ( 3 . 4 

->'^nn^>i;';i.x;i/:77n;i.) - 6 -7;i^:^nE>'^n [3. i. o] 
1^->- 2, 6 -v;^;i/7}<>^, 

0 : (IR, 2S, 3R, 5R, 6 R) -2-757-3- (3, 

4-z:^^ua-^>^y)VX)Vy^-)V) - Q -y)V^u\li^!7U [3. i. o] -\ 
^it>-2, Q-z^t})Vt-ym. 

it^mmni l : CIR, 2S, 3R. SR, 6R) -2-757-3- (3, 
4->?^nn^>v;i.::^;i/:7;tn;i') - Q-y)V:tu\iy^u [3. 1. o] a 
4^t^>-2, Q-z^ti)Vt^ym. 

it^mmm 2 : (1R, 2s. 3R. SR, 6R) -2-757-3- (3, 
4-v^DD7x-;vx;i/7rr:;p) - 6 -:7;i.:tnifv/7n [3. 1. o] a 

3 : (IR. 2S, 3R, 5R, 6R) -2-757-3- (3- 

!7uu-2, 6-v:7;i.:tn-s>v;i/x;V77-;p)-6-7;i/:tnHv^n[3. 

1. 0] A4^+h>-2, 6-S^;^7;i.^>^, 
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it^mm^l 4 : (IR, 2S, 3R, 5R, 6 R) -2-7^7-3- (7°n 
ih^mmm 5:(1R, 2S, 3R, 5R, 6R)-2-T5/-3-(l- 

:7x:2;i/-x^;i/X;i/7 7-;i') -6-y)V:tu}izy^u [3. l. o] ^^it 
>-2, 6-v:t/;i/jj^>^, 

it^mmn 1 6 : 

(IR, 2S, 3R, 5R, 6R) - 2 / - 3 - (4-y)VtU 

7x-;v) p<^;px;i/7 7-;i/] -6-:7;i':tntf>'iJ7n [3. i. o] ^^it 
>-2, 6-v;^;;i/:^>^. 
it^m^n 1 7 : 

(IR. 2R, 3R. 5R, 6 R) -2, 3 -z^7 ^ / - 6 -y )V:tU\iiy^ U 

[3. 1. 0] ^4^-tJ->-2, 6->^:^;;i/7}^>^, 

1 8 : 

(IR, 2R. 3R. 5R. 6 R) -2-7^7-3- (3, 4->'^DD^> 
-J)V75.y) -6->';i/:tnlf->^D [3. l. O] ^^'^)^>- 2,6--J^)V^ 

'fb#tl#-t 1 9 : 

(IR, 2R, 3R. 5R, 6 R) -2-T5/-3- [N, N- (3, 

^nu^>i?)V) ^5^;i/7^y] - 6 -:7;i/:tnifvi^n [3. i. o] 

it^mmn 2 0 : 

(IR, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-v^PD^> 
W;V75y) -e-y)V:tU\izy^U [3. 1. O] ^^it>-2.6-v^ 

'fk^^S-^ 2 1 : 

(IR, 2R, 3R, 5R, 6 R) -2-757-3- (3. 4-z^^UU^y 
'M)V:t^z^) -6-7;V:tntfi/ii7n [3. 1. 0] A:^-tl->-2, e-pti 
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fb'&tlll^ 2 2 : 

(IR, 2S, 3R, 5R, 6R) -2-7^7-3- (5^:t:7x>- 2 -i-;!/ 

-6-7;i/:tntfs/i7n [3. i. o] 2,6 - 

5 {b'&tl#-^2 3:(1R, 2S, 3R, 5R, 6R) -2-7^7-3 - (2- 

7x-;p^>v;i/x;i/:7 7-;W - 6 -7;i/:tntfvi^n [3. 1. 0] A^+f- 
>-2, 6~v:^3;i/j}^>m vx^;i/XXT-;k 

it^^m^2 4 : (IR. 2 S, 3R, 5R. 6 R) -2-7^7-3- (4- 

^ h4^v^>v;i/;^;i/7Tx;v) - 6-y)V:tu}ii^^n [3. 1. 0] A^it 
10 >-2, 6-z^tjJ]^ts>m >^x5^;pxx7";k 

fb^t;#^2 5 : (IR, 2S, 3R, 5R, 6 R) -2-7^7-3- (4- 

7;i^:tnA>>5;W7>;V7 7x;i/) - 6 -:7;i':tnEviJ7n [3. 1. 0] A^i:^ 
>-2, 6->^;^;;i/z}^>^ vX5^;1/XX7";K 

^b^tl#-^2 6 : (IR. 2S, 3 R, 5 R. 6 R) -2-7^^-3- (4- 

15 t -7>;1/A>>^;I/x;p:7 7x;1/) -6-7;i/:tDt:vii7n [3. 1. 0] 
•y->-2, 6-v:^;i/:E!^>m S^x5^;i.xxt-;K 

it^mm^2 7 : (IR, 2S, 3 R, 5R, 6 R) -2-7^7-3- (3- 

h^)y)V-tU)f.^}V^yi^)V:7.)Vy7~)V) -e>-y)V:tu\izy^u [3. 1. 

20 <b^tl#-^2 8:(1R, 2S, 3R, 5R, 6R) -2-75 7-3- (1- 

':^u^-i-y ^vy- 2 )V ^^)V:^)Vy 7 -6-y)V:tu\iy^u 

[3. 1. 01 ^^•^y-2, 6-y:^jvt^ym 5^x^;I/xx7";k 

{b^ti#-^2 9 : (IR. 2S, 3 R, 5R, 6 R) -2-757-3- (3, 

4-i^^uu^yi^)V7.}iy7-jv) -My^u [3. 1. 0] A4^-y->-2. 
25 6->5;^;i'3K>^ 2-A>>?;i/xxx;i/ 6 -x^;i/xx7^;i/. 

fb^#;#^3 0 : (IR, 2S, 3R, 5R, 6 R) -2-757-3- (3, 

4-V^uu^yy)],7s)]yyy-)],) -^-y)'Viru\iyjyn [3. i. o] a 
4^1i->-2, 6-v;^;i/j]f>M vx^;1/xxt-;K 

'fb^#J#-^3 1 : (IR, 2 S, 3R, 5R. 6 R) -2-757-3- (3, 
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4~i^^ua^>z^)VX)i'y^=L)V) -6-:7;v:tntf>/^D [3. 1. 0] a 

{l:^t;#^3 2 : (IR, 2S, 3R, 5R, 6 R) -2-T$y-3- (3. 

4-v^DD^>>?;i.7.;i/7:*--;i/) -6-yji^tn\ii^^a [3. 1. 0] ^ 

it^^m^S 3 : (IR, 2S, 3R, 5R, 6 R) -2-T^y-3- (3, 

4-z^^uayx.-)U7.}Vy7-)V) - Q~y)V^u\ii^^u [3. 1. o] ^ 

it^mmn^A -air, 2S, SR, BR, 6R) -2-T^y-3- (3- 

^uu~2, 6-v7;P:tP^>>?;i/x;i/7 7x;i.)-6-7;i/:tnt:vi^n[3. 

it^mmnSS -AIR, 2S, 3R, 5R, 6R) -2 -T^y- 3- (7°n 
}d)lXJVyT=iJV) -e-yjVrtnliz^^n [3. 1. 0] ^^+h>-2,6- 

y^)V-!i^ym. >?x^;^x7>t-;k 

^h^mmns e air, 2s, 3r, sr, 6r) -2-7^7-3- (i- 
7xx;i.-x5^;i/X;i/7 7x;w -Q-y)V'tu\ii^^u [3. 1. 0] A^-y- 
>-2, 6-e^;^;;i/;}^>^ vX5^;i/XXx;K 

it^mmmi AIR, 2S, 3R, 5R, 6R) -2-7^J-3-[\iX~ 

(4-7;^:t^7xxj^) ^^)lxjvy7-}V]-6-y)i:tu\ii^^n [3. 
1. 0] A:^it>-2, 6->^;^;Pzi^>^ >?x5^;i.xy;x;K 
it^mm^38 AIR, 2R, SR, 5R, 6 R) - 2 -7$ y - 3 - ( 3 , 

4-y^ua-^yi?jV7^y) - 6 -y)V:tu}izy^u [3. 1. o] a^+i-> 
-2,6-v:*7;i/7j^>^ vx5^;1/X7>x;K 

'ft^^tf^-^S 9 : (IR. 2R, 3 R, 5R, 6 R) - 2 7 - 3 - CN, 

N- (3, 4->?^DDA>i^;w y^;i/T^y] - 6 -7;i/:tPif'>^n [3. 
1. 0] A:^it>-2,6-':/;^;i.^>^ vx5^;^xxx;k 

fi^^t)#-^4 0 : (1 R, 2R. 3R, 5R, 6 R) - 2 y - 3 - (3 , 
4-v^Dn^>W;i.T^y) - 6 -7;i/:tnt:v^n [3. 1. 0] A4^+f- 
>-2. 6->?;?j;i/3j^>^ >^X5^;1/XXx;K 
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it^!^^n4 1 : (IR, 2R. 3R, 5R, 6 R) - 2 -75 7 - 3 - ( 3 , 

4-i>i^un^yy^^)l:t^i^) ~6-yjl:tn\ii^^u [3. i. o] ^^-^ 

it^mmn4 2 -air, 2s, sr. sr, 6r) -2-757-3- (3, 

A:-z^^UU^>^J)V7s)Vy7-M -Q-y)V^u\iz^^u [3. 1. 0] ^ 

+lt>- 2, 6 -vtDVt^ym 2 -x5^;1/xxt-;k 

it^mm^A^ : (IR. 2S, 3R, 5R, 6 R) -2-757-3- (3. 
4->?^pn^>>?;i.X;i/7r:::;W - Q -y)V^u\iy^u [3. 1. 0] a 
+1t>-2,6-v;^;;i/3j^>^ 6 — r V7^5";VxXxJk ]^rx 
it^mm^AA : (IR, 2S, 3R, 5R, 6 R) -2-75 7-3- (3. 

A-i^^uu-^yi})VX)Vy7-}V) ~6~y)V^u}£y^u [s. i. o] a 
^1^>- 2. 6 - v;?j;V/i^>it 6 -^>>?;i'XXx;i/T^^„ 

I^M^©miM^>^7-hgm*mGl uR2^^^ilCHO^B 

ftllM^>^7-h§^^mG 1 uR2^^^^CHOm&. lOXmm^^ 
mitlkmt^y)V-<yn^^^--^)],mm IIX proline, 5 0 units/mL 
penicillin, 5 O/zg/ml streptomycin, 2mM L-glutamine :&ffiv^ 
T 1. 2 6X1 O^cells/well/O. 3 2cinVl 5 0 m 1 0fD^T9 6 7^:^1/- 
hf::M@L, 3 7°C. 5%CO2TT'2 0rBlig«^fTofco ^(D^. L-glutamine 

heemm\z-^mu mmmz±m^mm^L. iso/^l^pbs (+) 

-IBMXdOmM PBS (-), ImM MgCI 2, ImM CslCI,, 
ImM IBMX)T?$fc#L. 1 0 0 /z L (ftH^iJt 0 . 3nM-10 

0/zM) ^^WbfcPBS (+) -IBMX^^JntT2 0^r^l 3 7^. 5% 
C O 2#iSTT^ >^^^- V 3 >^ff -3 fco 2 M L (7) 5 0 0 M M f orskol in 
HM^IOmM) ^^iPLTl Sr^^-r^l. 3 7*CT5%C02#^^T-r>+a.A- 
>'^>S:ffVi, forskolin Mm c AMP wmmizRUt^A^ ^ymcommmw: 

(Tanabe et al, Neuron, 8, 169-179 (1992) )o 2 0 0 m L(D^?^x^y-;i/§ 
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nu^m. ~2ovx^mvrc. ^mvrc^yyMt. camp EiAkit (7^ 

^^b^lV^fco 1 OmM forskolin^'JMc AMPiijjafcMf ^3 OmM^VV^^^ 

5 >m(Dm\^ 5 0 %fgin;t-§ij^^^(D?ijt I c,,m^^ibrzo 

R'RzSR^tymm^'T^^t^mBMit^s^ [II] :^umm\zBm<Dmmz 

10 mT<D PH] MGS0008 

mm^JV^ ^-h^m^mG 1 uR2^^^^CHOm§. 1 0%M*f^ 
^i^Jfii?f-^W^^;^-^^:;nH^^^-//;i.i*Ji [i% proline, 5 0 units/ml 
penicillin, 5 O^g/mL streptomycin, 2mM L-glutamine (ffiBt»)] T T 
- 2 2 5 7^Xl3}CS®b, 37*0. 5 XCO.TX'mm^ff-DrZo U>y)Vj: 

15 >b®^l^TPBS(-)T2!lI^^bT-fe;i.:5;i7l/-A°-T«§iiMb.4t:. 

1 0 0 oxg. 1 s^mm'b^m^n-Dxmm^mi'RLrzo n^nr^tt^it. - 

8 O^Tf^^LfCo mmmLX. 5 OmM Tris-HCl M«f?K (pH7. 4) \Z 

mmhTco mmm^-^^z^i-^^-x2omM^'Ei>'r^xWi. 4^. 4 8, o 

20 'J±^XmiZ3 7°C. 15^^m>^rL-<~hL. 4°C. 4 8, OOOXg, 2 

o^r«1^i^i:^:$^ii^^fo;^co 2mm^m^i,r:Lmz5 om 

M Tris-HCl (2mM MgCi 2, pH7. 4) X^^i^±^Xhxmm 

^^%rzo ^mim^umt. mmm 50-200 /^g/o. smi assay ©igfflTff 

o^Ce ^®^«^^<h3nM PH]MGS0008 ^^JnbT. 25X:ximm^>^ 
25 ^ - V 3 > :&ff o fc. Brandel cell harvester ^mi^XO. 3% 
polyethylenimine ^l^a^ML;^ Whatman GF/C 7^';V^-±fc®5lttiit"§;ii 
f::cj;oTMjS;^{*ihbfco P^5I»m. :7^;l/iS^-^j:>X^^5 OmM Tris-HCIM 
«^ (2mM MgC 1 2, pH7. 4) SmLX SM^^hTzc nBtlfzy ^ )l 
OmL© AQuasol-2 ^^ilD LT 6 BtrBm±MLT. Beckman LS6000 
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M LY354740#ftTTiiJ^L. m^m-^^bML^l^^rz. ^^(C PH]MGS0008 
^m.- tf3it>t>^ 1 ^©Ib^tl 1-58 ti*ia:^MfC|3«®iiJ^^C*5t/iT, mG 



wo 2005/000790 



PCT/JP2004/009384 



71 

m^<Dmm 

1. ^ [I] 



X 




[I] 



7$y». -SR^ -S (O) ,R^ -SCHR3R4^ -s (O) „ 
CHR3R4, -NHCHR3R4, _n (CHR^R^) (cHRSR^), -nhC 

oR\ x«-ocoR^^^f (^^. R\ R\ R':^UR'\t. m^xim 
^-dt. 7mm^. c,_,,7ji^)m. i-y^)vm. i~7fii®A 

ti^>mTi^mm-^nrzi-y^)vm. mm^mmm^m'ri:}\ "Any> 

}i^^^^^t^^m^^mim^i^5m<Dmmm'vmm^nrcyx.-)vm" ^^b. 

lX\t2(Dmm^^to)ol T^$n^2-75y-lf^>^n [3. 1. 0] A 
2. ^ [II] 



[n] 
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X 

J.a^OOR^ 

Y"H^'/coor2 
NH2 

YtS. T$y». -S (O) „R^ -SCHR3R\ -s (O) „ 

CHR3R^ -NHCHR3R4, -n (CHR^R^) (CHR^R*^), -NHC 

oR^ xn-ocoR^^^-r (^4'. R^ R^ R^ :RD^Rnsiwi-x^3:^ 
T'cC^^T. 7jc^jg^, c,_jo7;i/^;u«, 7x-;p«, i-tm^a 

7x-;vs, c,_,o7;wvs, c,_,(,7;i^n4^>-s:&r;hU7;P:tn/^;i'S/5^ 
C/^i:^S¥=J;DM«^n^l~5jS®«M»T«M$nfc7x-;i.»" 
n^SlXtl2©gm§^To)o] TS$n§2-7$y-lf>'77n [3. 1. 0] 

3. MlB^ [II] R25jt, 7KmM^T^§W^^2(CtBm©2-7$y-t: 

[3. 1. 0] ^^•^>-2, 6-z^ti)v^ymmmi$i. ^<Dmm±mm 
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4. mm^ [II] R'RzsR'fii^ t%iz7mm^i:$>^$mm2\ztm(D2 
-T^y-Hi/^D [3. 1. 0] e-i:^ti)V:i^>mmm^. ^ 

5. ftlffi^ [11] R'RXSR'f)i. t%\Z7mm'?T^^V), 

6. t&IB^ [II] R^R^R^-fyi^ ifefCTK^M-^TabD, 

x^tji^mMT^^^^9mm2iztm(D2-r^y~}^y^u is. i. o] a 
4^it>- 2 , 6 -z^:^m>mmm^. ^<^mm±nm^ti^mxit^<D7Kfm. 

7. MlB^ [II] R'RXSR^f}^ ife}37jC^]^^T2bD. 

T^y-ifvi^n [3. 1. 0]A^it>-2, 6-v:^;^3^^'>M^^#:, ^CD 

8. MIB^ [II] ff. R^:&tJ?R2;&t. ife(C7j<«M^T^0. 

Yf)t~s (o) „R^ (-S (o) ^R^t. mm<Dmmi^^^.) x^^m^m 

2\zmm(D2-7^y-}f^.77U 13. 1. 0]-.4^1t>-2, 6-i^;^7;^7}<> 

9. t&IB^ [II] R^SlIKR2;0^\ ife(C7jc^|^^-e^D. 

Y)0^^-SCHR^R^ (-SCHR^Rn^^ tulBcD^^T^^J TaB^lf^^ 
2^Cf3«fecD2-7^y-H^>^n [3. 1. 0] -.:^-y->-2, 6-i^;!j;i.4^> 

10. ttiB^ [II] R'RxSR'-fyt. t%\z7mm^x$>y). 

Y^t-s (O) ,CHR3R4 (_s (o) ^CHR^R^i. MfB©|^«T^:g, J 
r'^^m^m2\zmm(D2-7^y-\:z^y7;a [3. 1. 0]-\4^it>-2, 6 
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1 1. MfB^ [II] R'RZSR^:^^. thlzymW.l'T^^r) ^ 

Y/?)^^-NHCHR3R4 (-NHCHR3RnS> ttifa®|WI^Ta5§c) 
^^2f3|B«(D2-T^y-Hvi7n [3. 1. 0]^^+}->-2, 6-v^;i^ 

12. lulB^ [II] 4^. Ri^yCR^j&t, thlZTi^mmi-'V^r)^ 

Yf)^-N (CHR3R4) (CHR^R«) (-N (CHR^R^) (CHR^R^)) 
tuieOlSI^Tfe^o) T:^^$mm2\zmm<D2~7^y-\£iy^U [S. 

13. MIB^ [II] R'RZSR^-fy^. thlZymm'f-l^^Kl. 

Y/^/?-NHCOR3 (-NHCORn^. MI30^«T^§J TS§it5ft:i2 
{3fBic®2 -T^y-tfS>57n [3. 1. 0] ^+1^>-2, 6 -i^;!7;i/33^>m 

14. MfB^ [II] 4'. R^iSiy^^R^T^^, thlzymmi'H^r)^ 
Y/i^^-OCOR^ (-OCOR^^^, MfB(D|pl^TS§o) TS^W^:^2tC|S 

m©2-7^y-ifv^D [3. 1. o]A4^it>-2. 6->?:^7;i/3}^>mM^ 

15. MlB^ [II] R'RZSR^f}^. tfe}C7j<mM^T$)0, 

Y;^>t-sR3 (~sR'u. mmcommx-^^.) 'v$>m^m2\ztm<D2- 

T^y-lfv^n [3. 1. 0] ^^it>-2, 6->?;^3;i.;i?>m^^#:, -e® 

16. MIB^ [II] 4'. R'RZSR'-t^. ife^C7j<*lI^Tfe 
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Y^i-s (o) (-S (o) „R^«. mm(DmmT^^.) ts^ii^^s 

17. mm^ [II] R'RxsR'^i. t%\z7mmri:^Ki. 

Y^^^-SCHR3R4 (-sCHR^Rn^. ttilB©|^^TS§„) 

18. mB^ [II] R^^I^R^:;^,^, t^lZTi^mm^T^V). 

Y^i-S (O) „CHR3R4 (_s (O) „CHR3R4js, t«f2(D^«Ta5^o) 
TS^W5^:^2fc|S«0 2-T^y-ev/.n [3. i. 0]^:^^>-2, 6 

19. ffflB^ [II] R'RUR'-fy\ t%\Z7i^mM^i:'$>^. 

Yj$^'-NHCHR3r4 (-NHCHR3r4js^ MI3®|wieT^;g,j T^^it 
^^2f3|H«(^2-T5y-H->^n [3. 1. 0]-.:^it>-2, 6~i^^Jl 

t^>mmmw. 't(Dmm±m-^n^mxit^07mmo 

2 0. MIB^ [II] R'RzSR'm. th\Z7mM^X^$>r)^ 
Y^i-N (CHR3R4) (CHR^R«) (-N (CHR^R^) (CHR^R^) 

mtmmmx^^.) x^m^m2\ztm<D2~7^y~}£i,7;u is. i. 

2 1. fulB^ [II] 4^. R'^SLUR'-fyi. t%\Z7Kmm^T$>V)^ 
X^t7Kmm'f-i:$>ri^ 

Y^t-NHCOR3 (-NHCOR^tt, MtBcDl^^TS^o) TS<5li^S2 

fciBm©2-T$y-ifv^n [3. 1. o]A4^it>-2, 6-p^m>m 
mm^. ■^(Dmm±f^^-^ti^mx\t^(D7m!^. 
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2 2. ^ [II] 

(IR, 2S, 3R, 5R, 6R) -2-T^7-3- >- 2 

^^;VX;i/:77-;i.) _6-7;i':tDtf>'i^D [3. l. 0]a++)->-2. 6 

(IR. 2S, 3R, 5R. 6R) -2-T5/-3- (2 -7x-;i/^>i^;i. 

X)Vyr-)i) -6-y}V:tn^i.^n [3. 1. 0] ^^^>- 2, 6 -z^ti 

(IR, 2S. 3R, 5R, 6R) -2-757-3- (4 - ^ h^z^^>i^)V 

X)Vyr=-)V) -6-y)V:tn\izy^u [3. 1. 0] ^^^y- 2, 6 -z^ti 

(IR. 2S, 3R, 5R. 6R) -2-757-3- (4 -y )V:^a-^>i^JV 

ys}\'yr:=.)V) - Q-y)V:tu]di^^u [3. 1. 0] ^^^y~2, Q-z^ij 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (4-t-y^;i/^>i? 

)V7.}Vy7:^)V) -6-y}V^n\i-y^a [3. 1. 0] ^^+h>- 2, 6 -i^ 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3 - h U 7;V:f 
)V^>i^)V7.)Vy7:=-)V) -&~y)V:^U\izy-!7U [3. 1. 0] ^++)->-2, 

(IR. 2S. 3R, 5R. 6R) -2-757-3- {1-^U^-^y^V 

>-2— r;i/75^;i/x;i/7 7::i;i/) -Q-y}Vtu\£^y^u [3. 1. o] a+ 

(IR, 2S, 3R, 5R. 6R) -2-757-3- (3, 4-x/7nP^> 

i:^)VX)Vy7-)V) -Hv-^n [3. 1. o] ^^•^y-2, Q-z^tsm>m 

(IR. 2S, 3R. 5R, 6R) -2-757-3- (3, 4-i^^UU^y 
- 6-y)l:tU}izy^n [3. 1. 0] ^^•^>-2, 6- 

(IR, 2S. 3R, 5R, 6R) -2-757-3- (3, 4-v^nD^> 
i»VX)Vy^-}l^) -6-y)V:tU\iz^^u [3. 1. 0] ^^it>-2,6- 
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(IR, 2S, 3R, 5R, 6R) -2-T^J~3- (3, 4~i?^UU<> 
i^JV7.)ly:t-)l) -6~y)V:^u\iiy^u [3. 1. 0] ^^+|->-2.6- 

(IR. 2S, 3R, 5R. 6R) -2-7^7-3- (3, 4-v^Pn7x 

n;i/x;i/7 7-;V) - 6 -y)V:tu}fzy^a [3. 1. 0] A^it>-2,6- 

(IR. 2S, 3R, 5R, 6R) -2-757-3- (3-^nn-2, 6- 

>^:7;i/:tn-s>v;i^x;v:7T:::;i/) -6-y}V^u\izy^u [3. 1. 0] 
•y->-2, 6-v:^;i.7|^>^. 

(IR. 2S, 3R, 5R, 6R) -2-757-3- (':fU}d}VXJVy r=^}V) 
-e-y)V:tti\i>'^U [3. 1. 01 ^^^>-2, 

(IR. 2S, 3R. 5R. 6R) - 2 -75 / - 3 - ( 1 -:7x-;^-x^;^ 

;^;1/:7t:^;W - 6 -7;i/:tntfv^n [3. 1. 0] ac^4j->_ 2, e -v^ 

(IR. 2S. 3R. 5R, 6R) - 2 -75 7 - 3 - [H;^- (4-:7;L':tn 

^^}VX)i^yr~M-6-y)V:tn\fzy^u [3. i. o] A^^it 

(IR. 2R, 3R, 5R. 6R) -2. 3 -$^75 7 - 6 - :7;i.:tn If D 
[3. 1. 0] ^=¥-^>-2, Q~i^tlJV^>m. 

(IR. 2R, 3R. 5R, 6R) -2-757-3- (3, 4~i^^nu^> 

z^jvy^j) -6-7;i/:tnifvij7n [3. 1. o] ^^^>- 2,6 -i^tim 

(IR. 2R. 3R, 5R, 6R) -2-757-3- CN, N- (3, 4-^; 

^uu^ypjv) 75^;^75 7D - 6 -7;i/:rntfv^n [3. 1. 0] Ac^+h 

>-2,6-v;^;p^>^, 

(IR, 2R, 3R. 5R, 6 R) -2-757-3- (3, 4~i^^au^> 
yW;V75 7) -6-7;^:tDtfe-iJ7n [3. 1. 0] ^^-^-^-2, 6-z>^ 
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(IR, 2R, 3R, 5R. 6 R) -2-7^7-3- (3, 4-v^nD-^> 
'M)V:t^>^) -6-:7;i/:tDHS//7n [3. 1. 0] y\^^y-2, 

2 3. 

(IR, 2R, 3R, 5R, 6R) -2, 3 - 7 - 6 - 7;i/:tn tfv^^ D 

[3. 1. 01 ^^-^y-z, e~i^:f]jv^>m z^jl^jvjlxt'JV. 

(IR, 2S, 3R, 5R, 6R) -2-T^/-3- (^:ty ::c>- 2 )V 
^^)V7.}Vy7-)V) -6-7;i/:tDtfv^n [3. 1. 01 ^^1j-y-2,6- 

(IR. 2S, 3R, 5R, 6R) -2-T^y-3- (2 -y 

7.)VyT=^)V) -6-7;i/:tntfv^n [3. i. 01 ^^ify- 2, e -Pti 

(IR, 2S, 3R. 5R, 6R) -2-T$y-3- (4 - ^ h^z^^>i^)V 
XJVyy-JV) -6-yjV:tU\£i^^u [3. 1. 0] ^^•y->- 2 , 6 - 

(IR, 2S, 3R. 5R. 6R) -2-T$y-3- (4 -y )V:tU-<>i»V 

7;;i/77n;i/) - e -y}V:tn}£zy^u [3. 1. 0] A:^^it>- 2, 6 -v^ 

(IR, 2S, 3R, 5R, 6R) -2-7^7-3- (4 - t -y^^Jl-<>iy 

)\^x)Vy7~)V) -Q~y)Viru\izy!7u [3. 1. 0] ^^ti->-2. 6->^ 

(IR, 2S, 3R, 5R, 6R) -2-T5/-3- - V^)y )V:^U^^ 
)V^yzy)VX)Vy7~)V)-&-y)V'tU\liy^UiZ. 1. 0] A4^1t>-2, 

Q-i^^)Vt^ym vx5^;vx7>7^;k 

(IR, 2S, 3R, 5R. 6R) -2-T$y-3- ( 1 - >^n^-:h7iS^ 1/ 
>-2-^;i/p<5^;px;i/7 7x;i/) - 6 -7;V:rntfv^n [3. 1. 0] 
^>-2, Q~z;ts)Vt-ym 5^x5^;i.xx7";k 
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(IR, 2S, 3R, 5R, 6R) -2-757-3- (3, A-9^UU^y 
z^)VX)lyr-)V) -Hv^n [3. i. O] -\4-it>- 2. 6 - v^;i.^>^ 
2 -^>>?jl/xx7^;i' 6 -x^;1/X7;t-;K 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3. 4-v^nD-^> 

5 >^;i/7;;i/7 7-;v) - e-y)V:tu\iz^^u [3. 1. o] ^4^it>-2,6- 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3. 4-v^nn-^> 
i^JVXJVy^ -Q-y)V:^u\f.zy^u [3. 1. 0] A4^it>-2,6- 

10 (IR. 2S, 3R, 5R, 6 R) -2-757-3- (3, 4-i>^UU^y 
V)]/7s)Vy:^-)i') - 6-y)V:tn}izy^u [3. 1. 0] A^i^->-2,6- 

i^ti)Vts>m S^x5^;i/xx7^;k 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-i;/7nD7x 
:^)V7.)Vy7~)V) -6-y)i^u\ii^^a [3. i. o] ^^■y->-2,6- 
15 v;^;i//}^>M ':/x5^;i/xxx;k 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3-i^nn-2. 6- 
i^yjV:tn^yz^)i'X)Vyr-)V) ~ 6 -yj]y^u\izy^a [3. i. o] 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (^n tf;i/X;i.7 7X;i.) 
20 -6-7;i':tnHv'^D [3. 1. 0 ] ^4^i^->- 2 , 6 - v:^tj;V3j^>^ i^x 

(IR, 2S, 3R, 5R, 6R) -2-757-3- ( 1 - 7xXjl/-X5-;i. 

7.;i^77x;i.) -6-:7;i/:tnt:->i^D [3. i. o] ^^1^>- 2, 6 -i^ti 
}V^>m. vX5^;vxXt-;1'. 
25 (IR, 2S, 3R, 5R, 6 R) - 2 - 7 5 7 - 3 - [If X - (4-7;i.:tn 

:7xx;i.) ^5";i/x;i/7 7x;w-6-7;i/:tnif>'^D [3. 1. o] ^^-y- 
>-2, 6->^:^;1//|n*>M >^xg^;i/xx7";k 

(IR, 2R, 3R, 5R. 6R) -2-757-3- (3, 4-v^nD-^> 
v;i^757) -6-7;P:tDlfv^n [3. 1. 0] ^4^tJ->- 2 , 6 - v:^?;]//}^^ 
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(IR, 2R, 3R, 5R, 6R) -2-757-3- CN, N- (3, 4-y 
i^aa-Oi^i) ^^)],7^y) - 6 ~y)i:^a\iy^u [a. i. o] ^^D- 

(IR, 2R, 3R, 5R, 6R) -2-T$y-3- (3, 4-^y^un^> 

(IR. 2R, 3R, 5R. 6R) -2-T5y-3- (3. 4--J^UU^y 
'M)V:t^i^) -6-yjV:tU\£y^u [3. 1. 0] Ac^1t>-2. 

;!/zt^>^ 2-^y-y)Vx.7.T-)V 6-x5^;i.xxx;i/, 

(IR, 2S, SR. 5R, 6R) -2-757-3- (3, 4-i^^ua^y 

'J)V7.)Vyr-)V) -Q-y)V:tu\iy/7u [3. 1. o] ^^it>-2,6-i? 
tDV-^ym 2-x5^;vx;^t-;k 

(IR, 2S, 3R, 5R, 6R) -2-757-3- (3, A-y^Uu^y 

s^;i/7>;i/7 7x;i.) -Q-y)V:tu}iy^u [3. 1. 0] ^^^y-2,6-y 
ti)V-^ym 6-<v:/5^;i.xx7^;k 

(IR. 2S, 3R. 5R. 6R) -2-757-3- (3, 

yy)V7.}Vy7-)V) -Q-y)]y'tu\iy^u [3. 1. 0] ^:^+h>-2,6 
-yti)Vt^ym Q-^yy)V3Ly^^)v 
•^^h^m-Mm2\zBm(D2-T^j-\iy^u [3. 1. 0-\^^^y-2, 

6 -ytsjvt-ymmmw. "ta^mmmm-^n^bm.-Kn.^oimmo 

2 4. mi^mi--2 2>(D\^-fm^im\z%m(D2-T^j-\iy^uiz. 1. 

2 5. ^>-7lI73^4^NPb^;/^/f;i.3'5>mg^#^^^Tafe;^»^:^2 
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